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IX. Tables of fpecific Gravities, extra^ed 
from various Authors, withfome obferva- 
tions upon the fame; communicated in a 
Letter to Martin Folkes Efq\ Prefident of 
the Royal Society, ^Richard Davies M>D, 

Pn/ented Feb. 18/ | 1HE manifold applications which 
^747- J^ may be made, for the purpofesof 

Natural Philofophy, of the relations which Bodies 
bear to each other, by their refpedive Specific Gra- 
vities, engaged me fome years fince to colled all the 
experiments of this fort I could meet with in the 
courfe of my ftudies, and alfo to make feveral new 
ones of my own with the fame defvgn. 

When my colledion began to be fomewhat con- 
fiderable, I difpofed the feveral bodies iri Tables ac- 
cording to their fpccies, which I found to be the 
mod convenient method, as my tables were by 
this means capable of receiving additions in any 
part, without dcftroying the form of the whole : 
and as they were thereby eafy and ready to be con- 
fulted, and well difpofed for the forming of immc' 
diate comparifons between the feveral bodies of the 
fame fpccies. 

But having now no farther opportunities of en- 
larging my coUcdion, I hereby beg leave to recom- 
mend the profecution of my defign to others, as a 
fubjed well defcrving the attention of fome of the 
members of the Royal Society, to whom I therefore 
prcfcnt thcfe my tables : wiihing they may prove of 

fome 
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fome ufe and fcrvicc to the inquifitive and philofo- 
phical part of the world. As I perfuade myfelf they 
really will, when they fhall be further rcftified, by the 
omiffion of the erroneous or uncertain experiments ; 
when they ihall be enlarged by the addition of fuch 
others, as may ftill be found in good authors, or 
which yet remain unpubliflied in the clofets of the 
curious : and efpecially if fome fuch gentlemen as 
have skill, leifure, and opportunities, fhall pleafe 
to fupply their remaining defefts, by the com- 
munication of their own obfervations, made upon 
thofe bodies, whofe fpecific gravities have not as yet 
been carefully recorded. 

T>entque cur alias aliis praflare videmus 
Tondere res rebus y nihilo majore figura? 
Nam,fitantundem eft in Lana glomere, quantum 
Corporis inTlumh'Jij tantundum pendere par eji. 

Lucret. 
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A fhort account of the Authors, from whofe 
writings and experiments, the following Tables 
have been collected, with fome remarks upon 
the experiments themfehesy and the manner in 
which they appear to have been made. 

nPHE anticnts have left but few particulars con- 
•■' cerning the different fpecific gravities of bodies, 
tho' it is plain they were in the general fufficiently 
acquainted with them. It was by the knowledge 
of the various weights of gold and filvcr, that Ar- 
chimedes is recorded to have deteded the famous 
fraud committed in Hiero's crown, as Vitrwvius has 
at large related in his Architecture, 1. ix. c. 13. 
and it is from the fame great philofopher, that we have 
derived the demonftration of thofe hydroftatical 
lules, by which the proportions are beft to be 
known, of the feveral weights or dcnfities of dif- 
ferent bodies, having the fame bulk or magnitude : 
as may be feen in his tract ^e inf.dentibus humidoy 
loft in the Greek original, but retrieved in great mea- 
fure, as it is faid, from an Arabic tranflacion. It 
was publiOied in Latin, with a commentary by 
Federicus Commandinus at Bononia i^6f, 4°, and 
the fubftance of it by Dr. Barrow in his Archimedes^ 
printed likewife in 4° at London i6ys- 

Tliny, in the xviii. book of his Natural Hijiory^ 
has fet down the proportional weights of fome forts 
of grain, among which he fays that barley is the 
lighteft. Levtjfimum ex his hordeum, raro excedit^ 
{injtngulos nimirum modios] xv libras, et faba xxii. 

'Ponderojius 
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'Ponderofius fary magifque etiamnum trlticum. And 

a little further on, ex his gcneribus Lfrumenti fci- 

licef] qua Romam invehuntur, levijjlmum eft Gdli- 

ctim, at que e Cher forte fo adve^iim: quippe non ex- 

cedunt in rnodnim vicenas libras, (i quis granum 

ipfum ponder et. Adjicit Sardumfelibras-, Alexan- 

drinum et trientes : hoc et Siculi pondus. Boeoticum 

tot am libram addit : Africum et dodrantes. In 

Tranfpadand Italia fcio vicenas quinas libras farris 

modios pendere : circa Clufium et j'enas. And the fame 

author in his xxxiii. book, fpeaking of quickfilver, 

obfcrvcs that it is the heavieft of all fubftanccs, gold 

only excepted. Omnia ei innatant, prater aurum: 

id unum ad Je trahit. Which Fitruvius had alto 

taken notice of, and had mentioned befides the weight 

of a known meafurc of it, that of four Roman Sex- 

tar a. Ea autem Iguttanempe argent ivivi qua inter 

fe congrmmt et tma confunduntur] cum Jint quatuor 

fextariorum menfura, cum expenduntur ^ inveniuntur 

ejfe pondo centum. Cum in aliquo vafe eft eonfu- 

fum, ftfupra id lapidis centenarii pondus imponitur, 

natat in fummo^: neque eum liquorem poteft onere 

fuo premere, nee elidere, nee diftipare : centenario 

Jiiblato, (i ibi auri fcrupulum imponatur, non natabity 

fed ad imum per fe deprimetur, It a non amplittt- 

dine ponderis, fed genere fingtUarum rerum gravita- 

tern ejfcy non eft negandum. Arc hit. L vii. c. 8. 

Again, ^. Rhemnius Fannius 'Palamon, in his 
fragment IDe ponderibus et menfuris, has given us 
an obfervation, of the proportional gravities of 
Water, Oil, and Honey. 

——Libya 
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"-^Libra, tit memot,anty bejfem Jextanus addety 
Sea pur OS pendas latices, feu dona Lyai, 
Addunt femijfem Libra labentis Olhi, 
Selibramqueferunt mellis fuperejfe bihbri. 

That is to fay, that the Sextarms of either water or 
wine weighed 20 ounces, the fame mcafure of oil 18, 
and of honey 30. Their fpecific weights were there- 
fore in proportion as i.o, 0.9. and i.f, exactly 
agreeable to what Villakandus determined about 
the beginning of the laft century : Yet was rhis au- 
thor himfelf fenfible that thefe were not to be looked 
upon as very nice experiments. 

Hac tamen ajfenfu facili Junt credit a nobis. 
Namque nee errantes undis labentibus arnnes. 
Nee merji pHteis latices, aut fonte pe enni 
Manantes, par pmdus habent •" non denique vina-, 
^ua campi ant colles nuperve aut ante tulere, 
G^od ttbi mechanica promptum eji depromere 
Miifa, 

After which he proceeds to defcribc a good pretty 
infrrument for the ready findinii; of the different 
fpecific gravities of fluids, and fhev/,s now thofe of 
folidsalfomay be hydroftaticaily difcovered.' And fo 
much rtiali fuffice for what I had to mention from the 
antients relating to this fubject: I now come to 
thofe who . have written within thefe laft hundred 
and fifty years. 

"Francis 
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Francis Bacon, Lord Verulam &c. in his Hifioria 
denfi et rari, printed in the fecond volume of his 
works in folio, London 17^1. /. 6.9. has given a 
table, which he calls. Tabula coitionis et expau' 
Jionis materia per fpatia in tangibilibus {quafci^ 
licet dotantur ponder e) cum fupputatione rationum 
in cor paribus diver fis. This tract does not appear 
to have been publilhed till after his death, which 
happened in the year 1626, but was probably written 
fcveral years before •■, and the experiments were even 
as he tells us made long before that. Ham Tabu- 
lam multis abhinc annis confeci, at que ut meminiy 
bona ufus diligentia. I therefore apprehend it to 
be the oldeft table of Specific Gravities now extant. 
The experiments therein mentioned were not made 
hydroftatically, but with a cube of an ounce weight 
of pure Gold, as he fays, to which he caufed cubes 
of other materials to be made equal in fize : as he 
did alfo two hollow ones of filver, and of equal 
weights, the one to be weighed empty, and the 
other filled with fuch liquid as he wanted to exa- 
mine. He was himfelf fenfible that his experiments 
of this fort were, riotwiihftanding his care, very 
defective, pojfit proculdubio tabula multo exaStior 
componi, videlicet turn ex pluribus, turn ex ampUore 
menfura : id quod ad exa£fas rat tones plurimum 
facit, et omnino paranda eji, cum res Jit ex funda- 
ment alibus. From among thefe, notwithftanding 
their imperfection, as they appear to have been fome 
of the firft experiments of the fort regularly digefted,- 
and as they were befides made by fo great a man, I 
have extracted the fpecific gravities of the fixed metals, 
which I have inferred as examples in the follow- 
ing tables; after reducing them to the common 
ig, formj, 
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forin, upon the fuppofition that pure gold was, ac- 
cording to Ghetaldus, juft 19 times as heavy as 
v/ater. And this I have rather chofen to do, tlian 
to make ufe of his Lordfhip's own weight of water 
given in the table, which in the manner he took 
it could not be very exaft, and which befides would 
not have brought out the fpecific gravity of pure 
gold more than 18 times as much; and that of the 
other metals in proportion- This table contains in 
all 78 articles. 

There are alfo in the third volume of the fame 
edition of his works, />. 225, Certain experiments 
made by the Lord Bacon about weight in air and 
'water. Thefe are truly hydrojiatical, but very im- 
perfed, I have not therefore inferred any of them 
in the following colledlion. 

Marinus Ghetaldus, a nobleman of Ragufa^ pub- 
lifhed in quarto at Rome-, in 1603, his trearife en- 
titled, 'Promotus Archimedes, feu de -variis cor pa- 
rum generibus gravitate et magnitudine comparatiSy 
wherein he has given a comparifon between the fpe- 
cific gravities of water and eleven other different 
fubftances, from his own hydroftatical experiments 
made with care and exaftnefs. Thefe I have in- 
ferred : exprcffing the numbers as they fland in his 
own book, but I have afterwards alfo for uniformity 
reduced them to the decimal form. I have befides 
at the end tranfcribed at large the two tables of 
this author, in which every one of the twelve forts 
of bodies he treats about is fucceffively compared 
with all the others, both in weight and magni- 
tude. 

Father 
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Father Johannes Baptifta VillalpanduSy a Jcfuit 
of Cordon a in Spain, in his Apparatus Urbis et 
Templi Bierofalymitani, printed in folio at Rome 
in 1604, exhibited a table of the proportional weights 
of the feven metals and fome other fubftances, from 
his own experiments, made with great care as he 
telis us, by the means of fix equal folid cubes of the 
fixed metals, and a hollow cubical vefTel 8 times a$ 
large, for the comparing Mercury, Honey, Water, 
and Oil with the fame. His numbers, which arc 
inferred under his name in the following tables, 
were alfo again publifhed afterwards by Job. Henr. 
Alftedius in his Encyclopadia univerfa, printed in 
2 vols, in folio at Her born 1630, and by Henry 
Van Etten, in his Mathematical recreations, from 
whence they have been often tranfcribcd into other 
books. Villalpandus's book, which is only the third 
volume of a work begun to be publifhed feveral 
years before, was itfelf printed fo foon after Ghetal- 
diis's, that it is probable he either never faw that 
author, or not at leaft till after his own experiments 
were made. 

Mr. Edmund Gunter, in his "Defcription and 
JJfe of the Se6for, printed after his death by Mr. 
Samtiel Fofter in 1626, having occafion to make 
mention of the fpccific weights of the feveral fixed 
metals, quoted Ghetaldus, and made ufc of his pro- 
portions, and fo did alfo Mr. William Oughtred, 
in his Circles of Proportion, firft publifhed in quarto 
1633, with this only difference, as to the form, 
that he changed Ghetaldus's unit into 210, whereby 
he cxprcfTcd all his relations in whole numbers. It 
)S liktwifc probable that 2). Henrion took from the 

K k k fame 
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fame place the numbers he applied in his Ufage du 
Commas de Proportion, printed zfiParis in 163 1, 
8°. although he has not given them all with exad- 
nefs, fof the fake as it feems of ufing fimpler vulgar 
fraiftions. 

Father Marinus Merfennus, a French Minim, in his 
Cogitata Thyfico Mathematical printed ^i Tar is in 
1644. 4°, has given from the obfervations of his ac- 
curate friend Tetrus Tetitus, a table of the fpecific 
gravities of the metals and fome other bodies, making 
Gold 100, Water 5|, and the reft in proportion* 
Thcfe I have reduced to the common form, and 
inferred under his name in the following tables. The 
fame were afterwards made ufe of by Father Francis 
Milliet de Chales, jefuit, in his Ctirfus Mathema- 
ticus, Monfieur Ozanam, Profeffor Wolfius, and fc- 
vcral others. I have not feen Tetitus's own bookj 
but it was entitled L' Ufage oule moyende pratiqiier 
far une Regie toutes les Operations du Compas de 
Proportion — augment ees des Tables de la Pesanteur 
et Grandeur des Metaux Sec. had a privilege dated 
in 1625. tho' it is laid not to have been printed till 
lome years after. The lame Father Merfennus has 
alio taken notice, in his general preface, of a table 
of 2,0 fpecific gravidcs, lome time before pubiiOn.d 
by MonL Aleaiime, which he there fcts down, but 
which he alfo obfcrves to be very incorred. I have 
not therefore inferred any of them in this colledion. 

Mr. Smeth'-jvick, one of the earlieft members of 
VAC Royal Society i communicated to the fame in July 
1670/ the Yv'eights of a cubic inch of fcvcral different 

fubilanccsj 
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fubilanccs j faid to have been formerly taken by Mr. 
Reynolds in the Tower of London. This gentle- 
man was the fame who compofcd fcveral tables re- 
lating to the price of Gold and Silver, which were 
publifhed in a book entitled The Secrets of the 
Goldfmith's Art, at London i6-/6, in oclavo. Thefe 
weights are expreflfed in decimals of an Aver- 
diipois Pound, are carried to 8 places of figures, 
and feem to have been carefully and accurately col- 
Iccled. I have therefore in the following tables re- 
duced them to the common form, in order to give 
them their proper authority with, the reft. I am 
ignorant whether thefe weights were ever before 
printed or not, neither can I give any account, after 
what particular manner the experiments were made, 
from which they were taken. They were commu- 
nicated to mc from the regiftcr -books of the Royal 
Society j and I fhall only obferve, that the abfolutc 
weight here affigned of a cubic inch of common 
water does not differ more than a fmall fradion oi" 
a grain, from the weight of the fame afterwards 
determined by Mr. Ward of Chejler. 

The ^hilofophical Society, meeting at Oxford, 
directed feveral experiments to be made hydrofta- 
tically by their members concerning the fpecific 
gravities of various bodies i which being digefted 
into a table, were by Dr. Mufgrave communicated 
to the Royal Society the zi'day oi March 1684. 
foon after which they were printed in the 169-!' num- 
ber of the Thilofophical Tranfaciions. Thefe experi- 
ments were, according to Dr. Mtfgrave, made by 
Mr, Caf^'ell zr\d Mr. Walker: they are all originals, 

Kkk s and 
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and cfteemed fome of the moft accurate that arc 
extant. 

The honourable Robert Bojk, at the end of his 
Medicim hydrojiatica, firft pubiiflied at London iti 
i6po, 8°. fubjoined a table of the fpecific gravi- 
ties of feveral bodies, accurately taken from his 
own hydroftatical experiments. Befides which, 
there are alfo in the fame trad, and in other 
parts of his works, feveral experiments of this 
excellent author's, which he has given occafionally, 
together with the ufes refulting from them. To 
fuch of thefe in the following coliedion, as were 
taken from the table juft mentioned, I have barely 
annexed his name, but to fuch of the others as oc- 
curred, I have alfo added the volume, page, and co- 
lumn, of the \zic folio edition of his works in 1744, 
where the fame are to be found. It may be noted, 
that in the firft edition of the Medicina hjdrojia- 
tica^ there were feveral errors of the prefs. Such 
of them as I could difcover by calculation, I have 
corredcd in the following pages. 

There is a table publifhed under the name of 
J. C. in the 199th number of the ^Philojophical 
TranfaSiions, A°. 1693 • ^'^'^ ^'^'^ '^ evidently a 
fupplcment to that above-mentioned of the 'Philo- 
fophkal Society meeting at Oxford. The experi- 
ments were, according to the initials J. C made by 
the fame curious peribn Mr. John Cafwell, and are 
therefore of the fame eftiraation as the others. 

M„ Homberg, of the Royal Academy of Sciences at 
Taris, read a memoir in 1699, wherein he took no 

tice 
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tice of the cxpanfion of all fubftances by heat, and the 
conrra£tion of the Jamc by cotd: froth whence it 
muft follow, that the fpecific gravities of the fan*e 
bodies would conftantly be found lefs in the fummcif 
and greater in the winter. And this h€ fhew'd from 
the experiments he had nrade upon feveralfl-uidd, botft 
in the fummcr and the winter- feafons, by aicansof 
an inftrument he had contrived and called an ^r<r- 
emetefy being a large phial, to which he had adF- 
jufted a long and flender ftena, whereby he could 
to good exaftnefs determine, when it was filled with 
equal bulks or quantities of the feveral fluids he pto< 
pofed to examine, The rcfult of his trials with 
this inftrument he digefted into a fiiort table, 
which was printed in the memoirs of the Aca- 
demy for the iame year 1695?. This table J»^/r 
Cajpar Eijejifehmid sSi&t'Visds r^publifhcd with fe- 
veral additions; in his tra<St 'De 'Ponderihus et Men- 
furisj printed at Strasburg in 170 8, 8°. changing it 
to a more convenient form for his purpofe, by re- 
ducing the different fluids therein named to the 
known bulk of a cubical 'Paris inch. So much of 
this table as I thought might be of fervice, I have 
here fubjoined to the otiiers in the following col- 
Icdion, but I have alfo made an alteration in the 
form, the better to fit it for general ufe, by omit- 
ting the abfolute weights of the leveral bodies in 
fumrner and winter, and placing inftead of them, 
after the name of each body a decimal number, ex- 
prcfling the proportion of its weight in winter ta 
its weight in fummer, fuppofcd to be cvery-where 
rcprefcntcd by unity. 

Sir 
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Sir Ifaac Newton Kn^ in his Opticks printed 
in 4°. at London 1704, gave a rable of the fpecific 
gravities of fevcral diaphanous bodies. The experi- 
ments were made by him with a view chiefly to 
optical enquiries, and to enable him to compare 
their denfities with their feveral rcfradive powers : 
we may therefore be well afluted that they vsrere 
made by the great author with the moft fcrupulous 
care and exaftnefs. The table confifts of 2 2 articles. 

'^ohn Harris D.D. in his Lexicon Tecbnicuntt 
firft printed at London in 1704, fol. repabliflied at 
large the feveral tables of fpecific gravities of the 
Oxford Society and /. C. from the Thilofophical 
TranfaSiions, and that of the honourable Robert 
Boyle from his Medicina hydrojiatica, to which 
laft he alfo added fome experiments of his own, 
made as it feems with good accuracy. Thefe are 
here extracted, and placed under his name in the 
following tables. 



'o 



Mr, John Ward oiChefter^ in his Young Mathe- 
matician's Guide, firft printed, as I take it in 1706, 
acquaints us, that he had himfelf for his own latif- 
faction, made feveral experiments upon the diiferent 
ipecific gravities of various bodies ; and that he was 
of opinion, that he had obtained the proportion of the 
weight that one body bears to another of the fame 
bulk and magnitude, as nicely as the nature of fuch 
matter, as might be contracted or brought into a 
lefler body {^viz. either by drying, hammering, or 
otherwife) would admit of. And he has accordingly 
2 given 
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giv^n us in the faid book the weight of a cubic inch 
of 24 different fubftances, both in Troy and Aver- 
dupois ounces and decimal parts of an ounce; which 
he further aflures us requir'd more charge, care, and 
trouble, to find out nicely, than he was at finl aware 
of. This table appears to have been well-cfteem'd, 
and to have had the function of Mr. Cotes'% appro- 
bation, by his taking it, when reduced to the com- 
mon form, into that collection which he drew up 
for his own hydroftatical lectures. 

Roger Cotes M A. and TlnmianTrofeJfor ofAjiro- 
nomy and experimental Thilojofihy at Cambridge, fir ft 
giving about the year 1707 z Courfe of Hydroftatical 
and^neumatical Experimerits, in conjundion with 
Mr, Whifton in that Univerfity, drew up, for the 
ufc of that courfe, a very accurate Table of Specific 
Gravities, collecting from feveral places fuch expe- 
riments as he took to be moft exad:, and the beft 
to be depended upon. And as the judgment of fo 
great a man cannot but give a general reputation to 
ilich experiments as he had fo feledted, 1 have 
thought proper, in the following tables, to diftin- 
giiifh ail luch by the addition of the letter C, after 
the names of iuch perfons from whom they firft 
appear to have been taken, adding alfo the name of 
Cotes at length, to fuch others as I have not met 
with el fe where, and which I therefore take to have 
been rranfcribed from the memoranda of his own 
experiments. This table of Mr. Cotes's ufed fiift to 
be given in M.S. to thofc who attended his lec- 
tures j but it was afterwards printed in a fingle fhcet, 
relating to a Courfe of Experiments at Cambridge 
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ifl 1720, and ftwce in Mr. Cotes's Bydroftatkat and 
Tneumaticd LeBmes, \yhcn they were pubUfhed 
at large in 8". by his fucceflbr \>u Smithy now the 
worthy Mailer oi Trinity College. In thefe printed 
Ledures were infetted the gravities of Human Blood, 
its Serum. &c. from Dr. Jutin^ inftead of thofe 
that had before been made ufe of from Mr. Boyle. 

Mr. Francis Haukshee^ ndw Clerk to the Royal 
Society t did, about the year 17 10, begin, in con- 
Jundlion with Mr. WhiJion> who had then newly 
left the Univerfity, to give hydroftatical ledutes ^c. 
in London i for the purpofe of which he reprinted in 
a thin volume in 4", in which are the fchemes of 
his experiments, Mr. Cotes's table of Specific Gra- 
vities above-mentioned. To which he added, 
from tryals of his own, the weights of Steel, foft, 
hard, and tempcr'd, which are printed with his name 
in the following Tables, as are alfo fome other ex- 
periments, which he has fince occafionally made, 
and communicated to me. Mr. Cotes's table, with 
the abovc-mention'd additions of Mr. Haukshe^ 
was afterwards again publifhed by Dr. ShaWy in his 
Abridgment of Mr. Boyle's TMlofophical Works, ^t 
London, lyz's, 4"' vol. ii. p. 345. 

John Freind M. D. at the end of his TraleBiones 
Chymic£, printed 2LtLondonix\ 1709, 8°. has publifhed 
fome new tables of the Specific Gravities both of fo- 
lid and fluid bodies, entirely taken from his own ori- 
ginal experiments. And as thefe tables contain an 
account of a very ufeful fet of bodies, upon which few 
or no other experiments have been made : it is great 

pity 
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pity that this truly learned and elegant writer was 
not more accurate in his tryals than he appears to 
have been. xMany of his experiments having indeed 
been made in fo lax and improper a manner, and 
fo many errors having been committed in them, 
that one can" not with fecurity depend upon thefc 
tables, tho' containing otherwife fa£ts one would 
fo much dcfire to be truly informed about. I 
have however here inferred the fevcrai paiticulars 
of his two laft tables, which immediately concern 
Specific Gravities, after correcting fuch errors in 
calculation as I could certainly come at : And f 
hope that I Ihall be excufed for this free cenfurc 
upon part of the works of a gentleman, who 
has fo well deferved of the learned world, and ac- 
quired fo juft a reputation in it. 

James Jurin, M. D. and feveral years Secretary' 
of the Re>j>a/ Society^ gave, in N". 361 of the Thi~ 
lofophical TranfaciionSy A'^. 17 19, fome original 
and very accurate experiments made by himfelf, upon 
the Specific Gravity of Human Blood, at feveral 
times during the fix preceding years. Thcfe were 
accompanied with a very curious difcourfc, which 
has fince been tranflated by himfelf, into Latin, and 
reprinted in hnDiffertationesThyJico Mathematical 
Lond. 1732. 8". 

This gentleman has alfo, in N°. 3<5p of the fame 
Tranfa6fions, obliged us with fome very judicious 
and ufeful remarks, relating to the caution to be 
ufed in examining the fpecific gravity of folids, by 
'■jijeighirtg them in '■juaten for want of attending to 
which, feveral lores of bodies, fuch as human Cal- 
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cuUt the fubftance of all woods, c^r. have appeared, 
from their pores and fmall cavities filled up with 
air, to be confiderably lighter than they really are. 

'^ohn Woodward M. D. and Profeffor of Phyfic 
in Grefham College, had, as he acquaints us in 
feveral places of his works, made a great num- 
ber of experiments upon the fpecific weights, of 
mineral and other foffil bodies, but which being 
probably contained in thofe of his papers which he 
ordered to be fupprefied at his death, arc thereby 
loft to the world, to which they would without 
all doubt have been very acceptable. All I have 
been able to pick up are a very few mentioned in 
the Catalogue of the Englijh Foffils in his ColleBiofiy 
publifhed lincehis deceafe, in 8". at London 1729. 

Mr. Gabriel Fahrenheit F. R. S. communicated, 
in N°. 383. of the Philofiphical TranfaBions, A 
Table of the Specific Gravities of i% feveral fub- 
(iances, from hydroftaticai experiments of his own, 
made with great care and exaftnefsi to which he 
fubjoined fome obfcrvations upon the manner in 
which his trials were performed, together with a 
defcription of the inftruments in particular which 
he made ufe of to examine the gravities of Fluids. 
To fome of his experiments which he thought re- 
quired a greater nicety, he has affixed an afterisk in 
his table, fignifying fuch to have been adjufied to 
the temperature of the air, when his Thtrmomc- 
ters flood at the height of 48 degrees. This gen- 
tleman, who is well known by riie reputation of 
his Mercurial Thermometers, wh-ch he made with 

areat 
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great curiofity, and which ate now generally ufed, was 
in England in the year 1724. 

Profeflbr Teter van Mufschenbroek, oi Utrecht ^ 
publifhed in his Elementa ^hyjica at Leyden in 8°. 
1734,. a large table of Specific Gravities, which he 
afterwards yet fomewhat further enlarged in his 
EJfai de Thyjique in French, at Leyden 1739. 4,®. 
This table contains almoft all the preceding ones, 
but without the names of the authors from whom 
they were coUefted. I have among thofe which 
follow inferred, under this author's name, fuch ex- 
periments as I had not before met with elfewhere: 
making ufe of the Latin edition as the more cor- 
reft, except in fuch articles which are only to be 
found in the French. 

Mr. John Ellicott F. R. S. having an opportunity 
in the year 1745-. to examine the weight of fomc 
large Diamonds, he accordingly, with the utmoft 
care, and with exquifite aflay-fcales which very fen- 
libly turned with the 200^'' part of a grain, took 
the fpecific gravities of 14 of thofe Diamonds, 4 of 
which came from the Brajtls, and the other 10 
from the Eafl Indies. Thefe experiments he com- 
municated to the Prefident of the Royal Society, 
who caufed them to be read at one of their meet- 
ings, and afterwards publifhed them in N°. 475, 
of the Philofophical TranfaBions. Among thefe 
BrafiUan Diamonds, one was of the abfolutc weight 
of 92,425-, another of 88,21; and among die 
Eajt- Indian ones, one of 29,5-25' Troy grains. 
And as the fize of thefe ftoncs made them much 

LII2 firter 
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fitter for thcfc enquiries, than any others which had 
probably ever before been ufed for the fame pur- 
pofe, fo the known accuracy of the author, the 
goodncfs of his inftrumenrs, and the confiftency of 
all his experiments, fufficientiy fhew the fpecific gra- 
vities he has delivered in his paper, may entirely be 
depended upon. 

The fame curious perfon alfo communicated the 
Specific Gravities of fine and ftandard Gold, publifhed 
under his name in the following tables, and which 
\v^:rc deduced from experiments he was fo kind as 
to make on purpofe at my requeft. 

As 1 have juft had occafion to mention Diamonds, 
it may poffibiy not be foreign to the purpofe here 
to take fome notice of the Diamond Carat weight, 
ufed among jewellers, which weight was originally 
the Carat or 14^'^ pixt of the Fenetian ounce, equal 
to 3,2 Troy Grains, but which is now, for want of 
an acknowledged ftandard, fomewhat degenerated 
£-om its firft weight. 1 have myfclf found it, upon 
a medium of feveral experiments, equal to 3,17 Troy 
Grains ; and I have the rather taken notice of this 
weight here, becaufe there happens to be a miftake 
about it, both in Dr. Arbuthnofs and Mr. Dodfon's 
tables, who have fet down as it feems the number 
of Diamond Carats in a Troy Ounce, inftead of the 
weight of the Diamond Carat itfelf. This Carat is 
again divided into four of its own Grains, and thofe 
into halves and quarters, commonly called the eighths 
and fixteenths of a Carat : and thus the largcft of the 
Diamonds juft above-mentioned, weighed, in the 
jewellers phrafe, better than 29 Carats and almoft 
half a Grain, 

2 Mr. 
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Mr James T>odfon, in his book called The 
Calculator, printed in 8°. at London in 1747, lias 
inferred a u(eful table of Specific Gravities, in which 
he has by the firft initial letter of their names dif- 
tinguifhed the feveral authors he has quoted: and 
amongft thefe arc feveral new experiments marked 
with an L, which I am told were communicated 
from his own trials, by Mr. Charles Labelye, en- 
gineer, and which concern particularly the weights 
of feveral forts of ftone and other materials ufed in 
building. Thcfe I have alfo diftinguilhed by an L, 
as they fland in Mr. 'Dodfon's book. 

ViX.Geo. Graham,Y. R.S. made for me, atthcrequcft 
of a friend, feme accurate trials upon the weight, of 
Gold and Silver, both when reported filie,and whenre- 
ducedtothe£»^/^ Srandard: all which Ihaveinferted 
under his name in the following tables. Wherein I 
have befides reported fome other finglc Experiments 
which I occafionally met with, from Fredtrick Slare 
U.D.John Ketlloi Oxford, M.D. Stephen Hcles'D.D. 
and Edward Bay ley oi Havant in Hampjhire, M. D. 

Richard 'Da^'ies M. D. I have laflly to this 
Colledion of Experiments added fome of my own, 
which I endeavoured to make with as much accu- 
racy, as the inflrumcnts I was provided with would 
allow of. My hydroftatical Balance was one con- 
ftrufted feveral years fincc by Mr. Francis Hauksbee, 
which I have condantiy found ro turn fenfibly 
wifii half a grain : and the bodies upon which I 
made moft of my trials, were taken from a col- 
lection of the Materia Medica formerly made by 

Sign or 
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Signor Vi^ani, and ftill prcfcrved in the library of 
^ieen's College in Cambridge. 

TABLE I, 
Of Metals. 

© GOLD, fine. Ward, C. . . . 19.(54,0 
A Medal eftecmed to be near fine Gold 

J' C. . . . . . 1^.6^6 

Or d'efiai, ou de Coupelle. Mufschenbr. 19,238 

Fine Gold hammer'd. Ellicot. . . ip.207 
D°. an ingot fo accounted, and again 

refined with Antimony. Ellicot. . 19.184, 

D°. the ingot itfelf juft mcntion'd. Ellicot. 19.161 
A Medal of the Royal Society, reported 

fine Gold. Graham. - .19.15-8 

A gold medal of Qu. Eliz. J.C. . . 19.125 

D°. of Qu. Mary. J.C. . . 19,100 

Aurnm. Fahrenheit. . . . 19.081 

Id. Ghetaldus. Aurum purum. Bacon 

(ex hyp.) .... 19.000 

A gold Coin of Alexander's, "J-C - 18.893 

Gold. Reynolds. . . . 18.806 

Aurum. Vtllalpandus. 'Petitus. . i8.7fo 

Standard Gold (by which is underftood 
Gold of 22 Carats, or fuch of which 
our Guineas are intended to be coined). 
J.C. Ward. C. . . . 18.888 

An old jacobus. 1 fuppofc the fccpter'd 

broad piece. Harris. . . 18.375 

A Memz gold Ducat. J. C. . . . 18.261 

Aureus 
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Aureus Ludovicus. Mufschenbr. . 1S.166 

A rive Guinea piece of K. James II. i6Sy. 

wirh an E cphant. Graham. . , 17-933 
A Poituga piece of 3I. 12s. 1731- lup- 
pofed to be nearly the fame as Stand- 
ard. Graham. . . . I7.85'4, 
Guiiicas, ten Vv'cighed together. T)avies. 17.800 
D''. on a mean of 7 trials upon thoic of 

different reigns. Ellicct. . . . 17.726 
A piece of Gold Coin of the Common- 

\y.a th. Harris. . . . 17.625 

Guineas two new ones. Hauksbce. . 17.414 
A Gram of Scotch Gold, fuch as Nafurc 

had made it. Boyle Y. 2,0- b. . , ity 12286 
Elettrum, a Britifh Coin. J-C ■ . 12.071 

5 QUICKSILVER. Mercurius crudus. 

Freind. . . . .14.117 

Mercury Spanifh. Boyle V. 10. b. 

Mcrcure fublime 5 1 ! fois. Mufschenb, 14. r 10 

Quis;klilver. Oxford Sac 14.0 1<) 

D°. Ward. C revived from the Ore. 

Boyle. ... . . 14.000 

Fine Mercury. L j'3 5>43 

Q^jickfilver, another Parcel. Oxf. Soc. 13.^5)3 
Mcrcure amalgarnc avcc dc TArgent, 

aii'ine ct iubime joo fois. Mufschenb. 13.580 
Mcicurius. Fahrenheit. . . . i3-f75'* 
Argcncura vivum. Ghjtaldus. 13-| . i3-f7l 
MiTcurc aaiaigame avtc dc 'Orsltine, et 

iublpiie 100 toisj icmemcmellc avcc 

du Piomb,' cnf.i.Tc converti en pouuic 

cc rcvivihe. Mufsch. . . . 13 ffo 

( ■.^,.-. v,. 



[438] 




Coarfe Mercury. L. . . ^ 


I^.flZ 


Mercurius. Tetitus. . 


. 13.406 


Quickfilver. Reynolds. . 


■ 13-147 


^LEAD. Reynolds. 


. 11.856 


Plumbum. Villalpand. 


11.65-0 


Id. Ghetaldus i\.\. 


1 I . fOO 


Id. Bacon. . ... 


. 11.459 


Lead. Harris. 


. 11420 


Hardcft Lead. L. . . . 


11.35-6 


Plumbum. Fahrenheit. . 


11.350 


Lead. Oxford Soc. Ward. 


ii-34'f 


Plumbum. T^titus. 


II J43 


Lead. Harris, (an ordinary Piece) 


11.330 


D°. Cotes. . . 


II. 325" 


Plumbum Germanicum. Mufchenb 


11.310 


Caft Lead. Z,. . - . 


11.260 


C SILVER, fine. /T^^r^. C. 


. II.OpI 


A Medal of the Royal Society, reported 




fine Silver. Graham. 


X 0.484 


Argentum. Fahrenheit. 


10.481 


Silver. Reynolds. 


10.432 


Argentum. Villalpandus. 


1 0.400 


Id. Ghetaldus. io|. . 


10-333 


Id. Bacon. 


10.331 


Id. Tetitus. 


10.219 


Sterling or Standard Silver (that is. Silver 1 1 




oz.2dwt.inthepoundfine)Ahalf crown 




of K. William's Coin. Harris. 


10.750 


D°. ftruck into money. L. 


10.625) 


D°. J.C. Ward. C 


io-53f 


P°. Caa. L 


10.520 




A 
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Crown-piece. 174,6, 
Graham. 



new 
under the head. 



Lima 



9 COPPER. Reynolds. 

Cuprum. Ftllalpandus. 

^s. GhetaldiiS. Rpfc Copper. Ward. 
C. Fine Copper. L. An old Cop 
per Halfpeny, Charles Il's Coin 
Harris. 

Copper in Half- pence. L. 

-^sj Cuivre. Tetitus. 

Cuprum. Bacon. 

Copper. Oxf. Soc. 

Cuprum Suecicum. FaWenheit. 

Id. Japonenfe. Fahrenheit. 

Id. Suecicum. MufscheTibr. 

Common Copper. L. • • 

BRASS. An old brafe gold weight marked 

xxxiir. Harris. 
Aurichalcum. Bacon. 
A Piece of hammcr'd Brafs. Harris, 
Ms, Airin, Caiamins mixtum. Tetitus. 
Aurichalcum. Fahrenheit. 
Brafs hammer'd. J. C. Plate Brafs, 

Ward. .... 

Wrought Brafs. J.C. . 
Caft Brafs. L. . . 

D*. y.C. Ward. 
D°. Cotes. 

Brafs hammcr'd. Reynolds. 
D°. Caft. Reynolds. 
A Piece of caft Brafs. Harris. 



10.284- 

9.117 
p.ioo 



9.000 
S.piy 
8.87f 
8.8d<J 
8.845 
8.834. 

8-7PP 
8.784, 

S.478 



8.830 
8.747 
Z.660 

8437 
6.412 

8.349 
8.280 
8.208 
8.100 
8.000 
7.95-0 

7-905 
7.666 



Mmm 
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<? IPvON. Fcrruai. Villalpandus. 


8.08^ 


Id. Ghetaldiis, . . ' . 


8.000 


Iron, forged. Reynolds. 


7.906 


ferrum. Petitus. 


7.875 


Id. Bacon. . . ... 


7''^17 


Spanifh bar Iron. L. . . . 


y.%27 


SwcdifhD". L. . . . 


7.818 


Ferrutn. Fahrenheit. 


7.817 


Iron. Cotes. 


7.645 


D°. of a key. J.C. Commonlxon. Ward. 


7-643 


A piece of hammered Iron, perhaps part 




Steel. Harris. 


7.600 


Iron caft. Reynolds. 


7.520 


D°.caft.. L. . ■ . 


/•i^f 


Sofceft caft Iron or Dutch Plates. 




L. . 


6.960 


STEEL. 3^. C. Ward. 


7.852 


D°. Cotes. .... 


7.850 


D°. Spring Temper. Hauksbee. 


7.809 


D°. Nealcd foft. L. 


7.792 


D°. Soft. Hauksbee. . . . 


7-738 


D°. Hard. Hauksbee. 


7.704 


D°. Harden'd. Z,. . . • . 


7.696 


% TIN. Reynolds. 


7.617 


Stannurti. Bacon. 


7.520 


Id. VilUlpandus. Freind. 


7.500 


Etain a Angleterre. Mufschenkr. 


7.471 


Stannum. ^Ghetaldus. j\ 


7.400 


Id.ProvincisIndix Or. Malacca. Fahren, 


7-3^4- 


Block Tin. Ox/ Soc. Ward. C. 


7-321 


Stannvim Anglicanum. Fahrenheit. 


7-315 




Id, 
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Id. commune. Tetitus. . . . 7.312 

Id. purum. Tetitus. . . . 7-^7^' 

Block or Grain Tin. L. . . y.if6 

Notes and Obfervations. 

As I thought the ufes that might be made of thefc 
Tables, either inbufinefsorinphilorophy, would beft 
be illuftrated by a few fhort notes, I have there- 
fore here occafionally inferted fuch obfervations as 
occurred to me, whilft 1 was rcvifing them for the 
prefs : and as many of thcfe related chiefly to the 
prefcnt defects of my tables, thofe I thought would 
probably be of fervice, to luch as might hereafter 
take the trouble of improving or correfting them. 

As the particulars contained in the Tables were 
extraded from different books, at different times, 
and at firft only intended for my own private ufc, 
1 was not felicitous to preferve one uniform lan- 
guage, but generally fet down every experiment m 
my common-place, in the words of the author I 
took it from: and as I have fince found, that by a 
tranflation I might fometimcs happen not fo juftl/ 
to reprefent the body intended, I have upon the 
whole judged it beft, here alfo to tranfcribe them 
in the fame languages in which they were at firft 
delivered. 

To make experiments of this fort with a fufficient 
degree of accuracy requires a pretty deal of care and 
pains : and as in ilich as i have made myfcif, I have 
found great conveniency in the ufe 'of decimal 
weights, preferably to thofe of the common form, 

M ni m 2 I 
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1 would aifo recommend the ofe of fuch to others, 
tvho fiiail pleafe to employ themfelves in the like 
enquiries. Thofe I have provided for myfelf have 
a Troy Ounce for their integer, and my lead weight 
is the thoufandth part or that quantity, differing 
confequently from the half of a Troy Grain only 
as 24. does from 25", which is inconfiderablc fo far 
as thofe fmall weights are concerned. My four 
fmalleft are refpeftively of i, 2, 5 and 4 of thofe 
thoufandth parts, and together make 10, or an 
unit of the next denomination, that of the looth 
part of an ounce. I then have four others, making 
I, 2, 3 and 4 ioo*s, and together the unit of 
of the next denomination, or one tenth of an 
ounce, and fo on. By thefe I fave the trouble of 
leducing the common weights to their loweft de- 
nomination in every experiment, and fometimcs 
perhaps avoid making miftakes in that very trifling 
work. 

Whenever two or more original writers nearly 
concur in their experiments upon any fub;e<a, the 
Gravity fo deduced may be well depended upon. 
But where they differ remarkably it muft either be 
imputed to the unequal gravity of the fubjed itfelf, 
or to fome error in the tryals, which may eafily 
happen in matters that depend on the obfervation 
of fo many minute particulars. All thofe cafes that 
ib fenfibly differ would well deferve to be re- 
examined. 

The firft Table above, that of Metals, as it is 
compofed of the moft perfeft and uniform bodies 
in nature, feems capable of being adjufted with the 
gteateft precifion, both with relation to the pure 

Metals 
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Metals thcmfclvc?, and to the fcveral degrees of 
their mixtures one with another, if experiments iiii 
all thefe cafes were but made with a fuificient degree 
of accuracy. 

Gold, in the experiments I have made myfelf, I 
could never find to come up. to the weight afligned 
it in fome of the former tables, and particularly thofe 
I have made upon our own coin, and fome others 
have always renjarkably fallen fhort of the weight 
afligned to the Standard in thofe fame tables. I 
have inferred that trial in which I found Gumeas to 
come out bcft j and I may venture to affirm, that 
that experiment, in particular, was made with as much 
accuracy as my inftrumcnt was capable of, the Pieces 
were all walhed in foap and water, cleaned with a 
brufh, and the air-bubbles well freed and the like. 
That experiment is befides abundantly confirmed fince, 
by the exaft trialslately made by Mr. Graham and Mr» 
Eilicot, which were performed with thegrcateft care j 
and the fine Gold alfo mentioned by the laft was 
chofen and prepared with the greateft cuiiofity. 

It may be obferved, that the gold medals of Q. 
Eliz. and Q^ Mary, quoted by J. C. were, with- 
out doubt, the large Sovereigns of thofe Queens,, 
which were of the old Standard of England, or of 
gold appointed to be 23 carats, 3 grains and a half 
fine: That the Mentz Ducat, mentioned by the: 
fame, if it was one of thofe ad Legem Imperii^, 
which are always in their own mints affiirmcd to be 
fine, come out confiderably too light : and that the 
gold coin of the Commonwealth, and the piftoles of 
France, were like our prefent gold money of the 
goodnefs of 22 carats.. 

Mercury 
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Mercuiy Is placed in this table among the Me- 
tals, by reafon of its near agreement with thofc 
bodies in its fpecific gravity ; tho' it otherwifc Co 
widely differs from them in moft of its properties. 

Brafs is confiderably condenfed by hammering; 
whether Gold, Silver, and the other Metals are alfo 
condenfed in like manner, hardly appears yet to 
have been fufficicntly tried. 

Of the mixed Metals, hardly any except Brafs, 
appear to have had their fpecific gravities very care- 
fully afcertained : bell-metal,'princes metal, however, 
and fomc others, might deferve to be examined in 
that particular. 

It might poffibly be queried alfo, whether fevcral 
mixed Metals do not either rarifie or condenfe upon 
mixture, fo as thereby to acquire a different fpecific 
gravity, than the natural law of their compofition, 
at firft feems to require. 

It may laftly bcobferved, that the fpecific gravities of 
all the known Metals are fuch, as that none of them 
come up to 20 times the weight of common water, 
or fall fenfibly below 7 times the fame weight. 

TABLE II. 

0[ Minerals^ Semimetah^ Ores^ Preparations 
and Kecrements of Metals^ &'c. 

BISMUTH. y.C. . . , . 9.859 
D°. Cotes . . . . p./oo 

D". or Tinglafs. Boyle. . . 9. ffo 

Tynglaft, 
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Tynglafs, Reynolds - . .7.95-1 

Mraxafica alba. Fahrenheit. . . 9.850 

Aiincial, Cornifli, fhiniag like a Marcafitc. 

Boyle. . .... 9.05 

Calx of Lead. Boyle. . . . 8.94,0 

Spelter Solder. J C . . . 8.362 

Spelter. J. C. . . . J.o6^ 

Cinnabar common. Boyle. . • 8.020 
Cinnabaris fatlitia. Mufscbenb. (if not a 
luiltakc for the laft experiment) 8.200 
Cinnabar native, breaking in poliih'd fur- 
faces like Talc. 'Davies. . . 7-7^^ 
T)'. Perllan, breaking rough. *Davies. 7.600 
D". native. Boyle. . . . 7.')7C 
Cinnabaris nativa. Mnfschenb. . . 7.300 
Cinnabar native, very Iparkling. Boyle. 7.060 
D°. native from Guinea. 'Davies. 6.280 

Cinnabar of Antimony. Harris. . . 7.060 

D*. another piece. Harris. . . 7.043 

D". Boyle. .... 7-030 

Cinnabar Antimonii. Freind. . . 6.666 

Cinnibre d'Antimoine. Mnfschenb. . 6.044, 

Lead Ore, rich, from Cumberland. Boyle. 7-5'4o 

D^". 7?^;'/-?. ... . . 7-J40 

The repv\tcd Silver Ore of IFales. J. C. . 7.46+ 
The Metal thence cxtradcd. J.C. 11.087. 

Rcgulus Antimonii. Item Martis ct Veneris. 

Freind. .... 7.5-00 

Id. Fahrenheit. . . .6.622 

Id. Harris. . . . 6.600 

Id. per fe. Tiavits. . . . 4.5-00 

Silver Ore, choice. Boyle. .. . 7.000 
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jy. anothci: piece from Saxony. Boyle 
Lithargyrus Argcnti. Freind. 

Lithargytium ArgentL Miifschenb. 

Id. Auri. Freind. 

Id. Auri. Mufschenb. 
Minera Antitnonii. 'Davies. 
Cuprum calcinatum. Freind. 
Glafs of Antimony. Newton. C. 

Vitrum Antimonii. Freind. 

Id. per fe. Bojk. 
Tin Ore, clioice. Bofk. 

Do. black, ricli. Boyle. 

New Englifli Tin Ore, Mr. Hubert's. 
Boyle. 
Tutty, a piece. Bayle. 

Tutia. Mufschenb. 
Lapis Calaminaris. Freind. Lapis cxroleus 

Namurcenfis. Mufschenb. 

Id. Boyle. . 

Loadflone. Boyle V. 6. b. 

Magncs. ^etittis. 

A good Loadftone. Harris. . 
Marcafites, one more fhining than ordinary 

Boyle. 

A Golden Marcafitc. J. C. 

Marcafites, from Stalbridgc. Boyle. 

D". Boyle. 
Antimonium Hungaricum. Mufschenbr. 

Antimony, good, and fuppofed to be Hun 
garian. Boyle. 

D". crude, which feemed to be very good 
Harris. 



4.5)70 
6.666 
6. 044 
6,316 
6.000 
f.8io 

f4f4 
f.zSo 

f.ooo 

4.7(jo 

f.ooo 

4.180 

4.080 
f.ooo 
4.61^ 

f.ooo 
4.920 
4-930 
4.875 
4750 

4.780 
4.f8p 
4.foo 

4.45-0 
4.700 

4.070 

4.0 f 8 
Antimonium 
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Antimonium cmdum. Freind. 
Id. 1>avies. . ... 

Black Sand, commonly ufed on writing. 

Boyle. V. 33. ^. 
Crocus Metallorum. Mujschenb. 

Id. Freind. . ... 

Hjeraatites. Mufschenbr. 
Id. Boyle. Y. 6. a. 
D°. Engliih. Boyle. 
Copper Ore, rich. Boyle. 
D°. Boyle. 

Copper ftone. Boyle. 
Emeri. Boyle. V. 26. b. • • 

Mangancfe. Boyle. 

A blew Slate with ftiining particles. y.C. 
Iron Ore, a piece burnt or roafted. Harris. 
Cerufla. Item Chalybs cum Sulphure. pp. 
Freind. . . • ♦ 

Lapis Lazuli. J.C. - 

D«. Bovle. V. 6. b. 

D**. Boyle 

Gold Ore. Boyle. V. 29. b. 

D°. not rich, brought from the Eaft Indies. 
Boyle. . . . • 

Another Lump of the fame. Boyle. 
A Mineral Stone, yielding i part in 1^0 

Metal. J' C' 
The Metal thence extraded. J.C. S.foo,. 
Pyrites homogenea. Fahrenheit. 
Black Lead. Boyle. V. 27. a. 
Ms viridc. Freind. . . . • 

Plumbum uftum. Freind. 

Nn n 



4.000 
3.960 

4.(^00 
4.500 
4.444 
4.360 
4.ifo 
3.76a 

4.170 
4.150 

4.090 

4,000 

3.foo 
3-335 

3.158 

3.054 
3.000 
2.980 
2.910 

2.652 
2.634 

2.650 

2.584 
1.860 
1.714 
1.666 
The 
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The fccond Tabic is compofcd of fubjefls no way 
ftriifHy allied to each other, cither by their gravities, 
or their other ciVential properties j and perhaps they 
might better, on that account, have been divided into 
different tables. 

The bodies themfclves arc chiefly of an uncertain 
and heterogeneous nature; being lb far as appears 
compofcd of different elements, andthofe alfo com- 
bined in various proportions, fuch as Sulphur and 
Arfcnic, joined with Stone, Metal, and the like : 
and from thefc feveral degrees of mixture it muft 
follow, that moft of thefc kinds of bodies, tho fo 
fir llmilar as to be called by the lame names, yet 
nwft neceflarily admit of a confiderablc latitude in 
their IpeclHc gravities. Many ufefnl deduftions may 
neVcrtheleis be drawn from thofe confiderations, 
relating to the comparative goodnefs &c: of fuch 
bodies. 

Cinnabar native appears to be a compound of 
Mercury and Sulphur, with a portion of' earthy or 
ftpny matter J and that which is hcavicll muft abound 
moft with the Mercury. The different appearances 
which this body makes, would alfo give us a fu- 
fpicion that there are other varieties in its compo- 
iition, bcfidcs thofe juft taken notice of: fomc forts 
of Cinnabar, fuch as the Ilimgariani breaking into 
poliflied planes and fquarcs like Talc, whilft others, 
like the ^-*fr/?<7W of this table, break rough and with 
Ihiniiig gra/iuhe or mica -, and that without any 
confiderable difterence in their gravities. 

By the faditious Cinnabar it may be determined, 
what proportion of Mercury will fo incorporate 
with Sulphur, as to make up an uniform body. 

Antimony 
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Antimony may in like manner be confidcted as 
a compoJfition of its Regiilus and Sulphur. 

The black fand ufed on writing 15 faid by Mr. 
Bojie to be a rich Iron Ore: liealfo fays that Emeri, 
Loadftone, and all fuch poaderous ftones, contain 
fome kind of metal, whith he had himfelf feparated 
from them. IV. 120. a. 

The great variety of Ores of all kinds well de- 
ferve to be accurately examined, for the fake of the 
many conclufions that may be drawn from thericc, 
concerning the natures of concrete bodies, and for 
many other purpofes in Metallurgy. But I have as 
yet met with a very fmall number of experiments 
upon thefe fubftances. Dr. PFbodward has indeed 
mentioned a great many obfervations of this fort 
which he had made, and kept exad regifters of: 
but as they were probably among thofc papers which 
he order'd to be deftroy'd at his death, we muft 
look upon them as now loft to the world. 

The Marcafites and Pyrites are very uncertain and 
ftrangc kinds of bodies, their gravities are often 
very great : a Marcafite here taken hom Fahrenheit 
was found nearly to equal the heavieft mineral Bif. 
muthitfelfi and yet it is very feldom that any Me- 
tal or fcmimetal can be obtained in any quantity 
from thefe fubftances, all that is in them being 
ufually deftroyed, and carried away by their fulphur. 

Black Lead is alfo a very odd kind of Mineral, 
having all the appearance of a Scmimetal, and yet 
falling fhort even of the Weight of common earth. 

The Semimetals generally exceed in their Ipecific 
gravity even the bafcr Metals themfelves. 

Nnnz It 
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It may be obfcrved, that it appears by this table, 
that the fpecific gravities of ores, including the mc' 
tallic ftoncs, are ufually found to lie between 7 and 
3 times the weight of water. Lead and Silver ores 
are the heavicft, thofe of Copper, Tin and Iron be- 
ing considerably lighter. The Gold Ore we have 
an account of muft be fo poor as hardly to be worth 
taking any notice of: but we have in general too 
few of thefe experiments, to draw any certain con- 
clufions from them. 



TABLE III. 

Of Gems^ Chryjlah^ Glafs^ and ira7ifparent 

Stojies. 



GRANATE, Bohemian. Boyle. 

Granate. y.C. 

Granati minera. Boyle. 
A Pfeudo-Topazius, being a natural pellucid 

brittle, hairy ftone, of a yellow colour 

Newton. C. , . 
Sapphires. 'Davres. 

A Sapphire very perfeft, but rather pale 
Hanksbee. . . . . 

Glafs, blue in flicks from Mr. Scale 
Hanksbee. 

Do^. whiteft, from Mr. Scale. Hauksbee 

D^'. clear chryftal. Cotes. 

D°. blue plate, old. Hauksbee. 

Do. plate. L. 



4.3<Jo 

3.978 
3.100 



4270 
4.opo 

4.06a 

3 88f 
3-380 
3.ifo 
3.102 
2.5)4,2 
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Do. old looking-glafs plate of a light 

colour. Hauksbee. . . 2.888^ 
Do. green. Freind. . ^ .2.85-7 

Do. green bottle. Hauksbee. . . 2.74^ 
Do. of a bottle. Oxf. Soc. It, a blue 

pafte. Hauksbee. . . » z.666 

D". common green. Hauksbee. . 2.620 

Do, deep green old. Hauksbee. . 2.5^87 

Do. vulgar. Newton. fVard. . . 2.^80 

Vitrum Venetum. Freind. . . 1.791 

An oriental Cat's-Eye, very perfef^. Hauksb. 3.703 
A Diamond, yellow, of a fine water, fome- 

what paler than the jonquille. Hauksbee. ^,666 
D°. white of the fecond water, eau celefte. 

Hauksbee- . . . . 3. 540 
D°. Eaft Indian, the heayicft of many. 

Ellicot. . ... J.fZjT 

D°. the lighted of many. Ellicot. ►. 3-fi* 
D°. Brasiiian, the hcavieft of many. 

Ellicot. . . . .3.5-21 

D**. the lightefl: of many. Ellicot. . J.foi 

D°. the mean of all his experiments. Elite, ^-^ly 

D^. Newton. C . . . . 3.40Q 
Diamond Borr, of a bluifh black, with 

fome little adhering foulnefs. Hauksbee. 3495" 
A Jacinth of a fine colour, but fomewhat 

foul. Hauksbee. . . . 3.637 

A Chryfolite. Hauksbee. , . . 3.360 
Chryftal cubic, fuppofcd to contain lead. 

Woodward. . . . .3.100 
Chryftal from Caflleton inDerbyfhire, hav- 
ing the double refraftion. Hauksbee. 2.724 
Chryftal of Ifland. Newton. C . . 2.720 

Chryftallum 
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Chi-yftallum difdiaclafticum. J.C. . 2.704 
Chryftallus de Rupe. Fahrenheit. . 2.66cf 
Chryftal rock. J.C. Boyle III. 22^. B. 2.6^^ 
Do. a large fhoor. Haukshee, . , i.dfS 
Do. of the rock. Newton. C. Ir. 
Chryftal in the lead-mines near Works- 
worth. Wood'ujard. . . . 2.6fo 
D°. Hauksbee. . . . .2.646 
Do. pure pyramidal, fuppofed to contain 
Tin. Woodward. . 2, f or 2.400 
Chryftallus. Tetitus. . . .2.287 
Chryftal. Boyle. , . .2.210 
Talc, Jamaican. Boyle. . . .5.000 
D". Venetian. Boy/e. . . . a. 730 
DO. J.C. . . . . 2.6^7 
D°. Englilh. Woodward. . . 2.600 
Do, a piece like Lapis Amianthus. Boyle. 2.280 
A red pafte. J.C. . . . 2.842 
A Brasile pebble, foul and feathcr'd. Hauksb. 2-75' 5: 
D*. a fragment uncut. Hauksbee. . 2.676 
Do, cut. Hauksbee. . . . 2.5 pi 
Jafper, fpurious. J- C. . . . 2.666 
A Cornilh Diamond cut. Haukshees . 2.65-8 
A Water Topaz, very perfect, but faid not 

to be Oriental. Hauksbee. . . 2.6f3 

Pebble pellucid. JC. . . 2.641 

Briftol Stone. 'Davies. . Z . 2.640 

Hyacinth, fpurious. J.C. * . 2.631 

Selenites. J.C. . . . 2.322 

Do. Newton. - • '- . a.2f2 

As the mean gravity of Chryftal appears, by the 
foregoing table, to be little more to that of water 

than 
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than as two and a half to one ; it may well be fufpeded, 
that the Granate, Pfendo-Topazius, Sapphire, and 
fuch other Gemms which greatly exceed Chryftal 
in weight, do contain a confiderable portion of fome 
fort of Metal in their compofition: as was obfcrved 
of thefe bodies by Dr. Woodward^ in his Method 
of Foffils, p. 24. 

As to the white Sapphire, which is reputed by 
Dr. Woodward to be a fpecies of Gemni interme- 
diate between Chryftals and the Diamond in hard- 
nefs, I have not yet obtained any good account of 
its fpccific gravity. 

The weight of the Diamond is afcertained in 
N". 47(J. of the Philofophkal TranfaBions, where 
it appears, that by experiments made with the 
greatetl care, by Mr. John Ellicot F. R. S. with 
moft cxad inftruments, and upon 14 different Dia- 
monds, fome of them very large, brought from 
different places, and having the greareft varieties of 
colour and fhape poffibki they were all found to 
agree in weight to a furprifing degree of accuracy, 
being all fomewhat above three times and a half 
the weight of common water. 

This indeed differs very fcnfibly from what had 
been found in fome former experiments, biit it is 
hardly probable that thofe had been made upon 
Diamonds of fo large a fize as thefe: Mr. Boyle 
who found their weight Icfs than 3 times that of 
common water, has himfclf told us in the fame 
place, V. 83. h. that the ftone he made ufc of only 
weighed about 8 grains. And tho no doubt can be 
made of the cxaftncfs of Sir Ifaac Newton's expe- 

riaient. 
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limcnt, by which alfo the fpcclfic weight of the 
Diamond came out lefs than Mr. Ellicot's, yet it may 
wellbequcftion'd, whether Sir Ifaac had, at the time 
when he made his trials, either fo many or fo per- 
fect and weighty ftones, as a favourable opportunity 
offered to this laft gentleman. I fhall therefore 
only obfcrve, that, admitting this laft to be the true 
fpecific weight of the Diamond, the rcfradive power 
of the fame, in proportion to its denfity, fhould in 
Sir Jfaac Newton's table be Icfiened from i^')^6 to 
14071 5 which would ftill be greater than what is 
found in any other body 5 but is upon the whole 
more conformable to the general law of that table. 

Sir Ifaac Newton conjedturcd a Diamond to be 
an unctuous fubftance coagulated, and found it to 
have its refradlve power nearly in the fame propor- 
tion to its denfity as thofe of Camphire, Oyl-Olivc, 
Lintfced Oyl, Spirit of Turpentine and Amber, 
which are fat fulphureous unduous bodies : all which 
have their refractive powers two or three times 
greater in refpe£t to their denfities than the refrac- 
tive powers of other fubftances in refpcd of theirs. 
Yet muft it be allowed that a Diamond fuffers no 
change by heat in any degree, contrary to the known 
property of Sulphurs ; and as it is moft rcafonable 
in our Philofophy to treat fuch bodies as fimplc, 
in which we are not able to produce any change or 
feparation of parts, we muft therefore on that account 
confidcr a Diamond as a limplc body and of the 
Chryftalline kind. 

Glafs, which is a factitious concrete of Sand and 
Alkaline Salt, is nearly found to afllime the mean 
gravity of Stones and Chryilais. 
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If there is no miftake in the gnvity of what Dr. 
freind calls Vitrum Venetum, it diifcrs very re- 
markably from all other kinds of Glafs. 

I do not know whether the Jafpcr and Hyacinth 
fpurious o'iJ.C. arc to be undcrftood as natural or 
artificial Gemms. 

TABLE IV. 

Of Stones and Earths. 

Sardachjics. J.C. . . . 3.f5>3 

Lapis fciiliiis csrulcus. Mufschenbr. (qu. 
if not ihe lame CApcriment mentioned 
l)c;Y)rc pag. 447. a hlerjo (late "^ith fhining 
par tides. J. C.) . . • 3 • 5"°° 

Coincli'tn. Boyk. . • • 3 290 

D". y.c. ' . . : • 2.T<>3 

A Hone. y.c. . . . . 3.288 

D'-. to icr razors on. Harris. . . 2.p6o 
Mur.ViOr. Tetitus. Cprobabiy fome miftake 



iii tiic cxpcnmr^nr.) . , 1-917 

iMarblc. Reynolds. 
D<"'. wnirc. Hauksbse. 
D". white Italian, of a c' -/c texture vi 

ilblv. 
D'^. Vi-,tc. B^le. fine, fr^rd. C. 
D^ v.'h-tc It.iliaa, tried twice. Oxford 



,JC. 



D 



black Ir.iUan. Oy:fGrd. Soc vchicd. L 
ly-". biJCiC. Hii.Jishee, 



Parian. 



^a^J i.^ ^'* i \ 



I'C'ii'i ; V c:iCS. 



y.c. 

TuiquoiiC, one or uicoid iocK, very pcrfcdi 
Hanhhee. 
Turcoii.c bionc. /'. C. . . 

■ O o o 



3 026 
2. 76^ 

2.718 
2.710 

2.707 
2.704 
2.683 
2 J- 60 
2.9/3 

2.908 

2 508 

Lapis 
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I npls Ncphriticus. y. C. . , . a.Spi. 

Coraliiura rubrLuii. Freind. . . z.Sf/ 

CcrrJ;. J. C. .... 2.689 

Do. red. Bujk V. y. a. . . . 2.680 

Do. Boyle. .... 2.630 

Do. white, a fine piece. Boyle. . 2.fjo 

Do. white, anoihei- piece. Boy/e. . 2.^4.0 

Emcril Stone, a foiid piece. Hauksbee. . 2.766 

Paving Stone. Reynolds. . . 2.708 

D". a hard fort from about Blaidcn. 

Oxf. Soc. . . . 2.4,60 

A Whctilone, not fine, fuch as cutlers ufc. 

Harris. .... 2.740 
Pellets, vulgarly called Alleys, which boys 

play wirhal. Hauksbee. . . 2.711 

Engliih Pebble. L. . . . 2.6^6 

Lapis Judaicus. Boyle. . . 2.65)0 
Id. Freind. . . .2.5-00 

Maidllone Rubble. L. . . 2.665" 
Marbles, vulgarly fo called, which boys play 

witiial. Hauksbee. . . 2.65'8 

Morr Scone. L. . . . 2.65-6 
Agate. Boyle. . . .2.640 
Do. German, for the lock of a gun. 

Hauksbee. . . .2.628 

Do. Engiift. y.C. . . ,2.512 

Lapis, 'Fetkus. ... . 2.625- 

flint, black, from the Thames. Hauksbee. 2.625 

Flint Stone. L. . . . 2.621 

A round pebble-ftone v/ithin a flint. 

Hams. . . . 2.610 
Eaft Indian blackifn. Item, an Engliflionc. 

Boyle. III. 243. a. . . 2.600 

Do. 



3 



[ 457 3 



D". Oxford Soc. 
Corallachatcs. "J- C. 
Purbeck Stone. L. 
Frccftonc. Reynolds. 
Portland Stone. L. 

Do. white foi" carvinc^. Z,. 
Grammatias Lapis. J. C. 
Onyx Stone. J. C. 
Slate Irifh. Boyle. Lapis Hibernicus 

"Davies. 
Wood petrified in Lough Ncagh. J. C 
OftcocoHa. Boyle. 
Hcddiiv,!^ton Stone. L. 
Aiiom Stone. Boyle. 
LoiusArmcna. Freind. 
Hatton Sionc. L. . . 

Luiford Stone, an old dry piece. Oxford 

Soc. . . . 

Hcddina,:on Stone, that of the fbft lax kind 

Oxford Soc. 
Terra Lemma, freind. 
Brick. Cotes. 

D''. Oxford Soc. 
A Galiypot. \f. C. 
Ala bailer. V/ard. C. 

D'. Oxford Soc. 
A ipottcd factitious Marble. "J. C. 
Scone Bottle. Oxford Soc. 
A piece of a glafs (perhaps glazed) coffec-difn 

of a brown colour. Harris. 
Barrel Cky. /,, 
Lapib de Goa. T>avies. 
Lapis ruffus Brcmcnils. Mnfschenb. 

O O O 2 



2.^42 
2.605- 
2.601 
2.^84. 
2.f70 

2.312 
2.510 

2.490 

^■341 

2.240 

2.204 
2.180 

2-137 
2.05-6 

2.049 

i.oip 
2.000 
2.000 
1.979 

1.928 

1874 
1.872 
1.822 

^■777 
1.766 

1.7 [2 
1.7 10 

1,666 
An 
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An Icicle broken from a Grotto (I fuppofc 

StahftitCb) T)r. Slare, \n Harris. . i.ipo 
Chalk, as found by Dr. Slare. Harris. 1.079 

The mean gravity of Stone appears to be to that 
of water as about two and a half to one, and many 
ftoncs of great hardnefs, fuch as the Onyx, Tur- 
quoifc, Agar, Marb];;, Plint ^c. do not much ex- 
ceed that weight. It may therefore well be doubted 
whether fuch Stones whofe fpecific gravity comes 
up to near three times that of warcr, or even beyond 
it, owe their dcnfity to metalline additions; or whe- 
ther they src really formed cf a different fpecics of 
matter, as the Diamond leems to be. 

Coral by its dcniity appears to be 3 Aone, the in 
a vegetating ftatc: or it may poliibiy iVom ibme 
late obfcrvations, be of an animrj nntiuw 

What is called Lapis Hiberyitcus, is a fofr fione 
conraining Vitriol. 

Wc have not many obfcrvations noon Earths: 
by thofe we have, it fcen-is probable that tlicy con- 
tain the fame kind of matter in a lax form, of 
which Stones arc a more iolid and dcnfer con- 
cretion. 

Lapis de Go& is \ycx a triPting coivipofition, per- 
haps hardly v.'orth rcfaining in the tables. 

What fpecics of body fhould Alabajler be ac- 
counted." v.'hich with a ilone-likc hardnefs, yet fills 
fo much below other Stones, or even Earths, ia 
graviry. 



TA 



■n r 
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TABLE V. 

Of Sulphurs and Bitumens. 



SULPHUR. Tefmis. 

D". a piece of roll. Haiikshee. 

D". vivc. Boyle. 

D^. German, very fine. Boyle. 

Do. tranfparcnt, Pcrftan. IDanjies. 

Sulphur mincralis, Frebid. 

Brimftonc, fuch as is commonly fold 
J.C. 

Do. Gates. 
Afphakum. Boyle. III. 243. a. 
Scotch Coal. Boyle. IIL 243. <?. 
Coal, of Ncwcartlc. L. 

Do. Pit, of StafFordlhirc. Oxford Soc. 

Jet. y.a 

Do. iJavics. 

Do, T)avies. 
Succinum citrinum. '■Davh's. 

Id. pinguc. J. C. 

Id. llavum (by 2 experiments). 'Da-vie 

Id. pcUucidum. J. C. 

Id. album, item pinguc. IDavu's. 

Amber. Boyle. Neivto?i. C. 
Pine Gunpowder. Beynolds. 



2.344. 
2.010 
2.000 
1.980 

I.pfO 

1.87^ 

i.Sii 

1.800 
1.400 
1.300 
1.270 
1. 240 
1.238 
1. 1 60 
1.020 
I. no 
1.087 
1.080 
1.06)- 
1.060 
1.040 
0.69S 



Sulphur is in gravity very nearly the f.imc as Earth, 
fo that its purity can hardly be alcertaincd by its 
weight, unlcfs the matter it is allbciatcd with is of a 
ftony daifity. 

Tlie 
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The femldiaphanous Sulphur is a beautiful kind 
wiiich I have but feldomfeen: it is in lumps of the 
fize of a fmall bean. 

Coal, the forts here taken notice of arc confi- 
derably lighter than Sulphur : but there are many 
other kinds, and of different weights. 

I take the Gagates or Jet to differ very little 
from the Channel Coal. 

The different forts oiAmhr may be obferved not 
to differ confiderably in their feveral gravities. 

Sulphurs feem to be the lighted of all mineral 
bodies. 

TABLE VI. 

Of GumSy Refms, &'c. 

GUM Arabic. Fre'md. . . 1.430 

D°. Newton. C. , . i.^/f 

Opium. Freind. . . 1.360 

Gum Tragacanth. Freind. . . 1-330 

Myrrh. Freind. . . .1,25-0 

Gum Guaiac. Freind. - , .1.224 

Refina Scammonii. Freind. . . 1.200 

Aloes, y. C. (qu. whether the refin or the 

wood). . . T--177 

Afa fxtida, a very fine fample. Hauksbee. 1,2 51 
D''. from T>r. "john Keill's Intro d. ad 
veram F'hyficam. , .1.143 

Pitch. Oxford Soc. C. . . . i . i fo 

Thus. Freind. . . ,1.071 

Camphirc. Newton. C. . , o.5)p(5 

Bees-wax. Cotes. - . opf^ 

Cera. 
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Ccia. Ghct alius, (ad aquam ut pf-/,- nd loo). o 5)5-4 

Wax well tVccd from rlie honey. '■Da-vies. 0.5)38 

Cera. '^Petitiis. . . . 0.937 

D**. the lame hunp 2 years after. 'Davies. 0.942 

Ealfimus de To!u. Miifschenbr, . 0.896 

Maftic. 7- ^- (*■!"• whether the gum or the 

wood). . . 0.845) 

The bees wax in my own experiments was well 
freed from honey, by the boyling it in water,, which 
probably made it lighter than it was fct down in 
Is.X'c. Cotes' s Table: and the fecond experiment 
^\ hich I made two years after the firrt, if the dif- 
ference was not owing to the difference of heat, 
is an inftancc of what I take to be a pretty ge- 
neral truth, that bodies become more dcnfe and 
compart by roil, and that they would alfo be found 
heavier in the fcalc, in thofe cales where they do not 
lofe weight by the evaporation of humidity. 

The weights of vegetable Gums nearly corrcfpond 
with thofe of the ligneous parts. 

TABLE VII. 

Of Woods, Barh &'c. 

COCO Shell. Boyle. . ; 1.34^ 

Bois de Gayac. Alitfschc'?ibr. . .1,3^7 

Lignum Guaiacum, I'rc'ind. . . 1,235 

Lignum Vitx. Oxf. Soc. . .1.327 

Speckled Wood of Virginia. Oxf. Soc. . 1.3 1 J 

Corte.K Guaiaci. Frchid. , . i.2fo 

Lignum 
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Lignum Nephriticum. Freind. 
Lignum Afphaltum. y, C. 
Ebony. J. C. Item Aloes, y. C. ' 
Santalum rubrum. J. C. 

Id. album. J. C. 

Id. Citrinum. J. C. 
Lignum Rhodium, y. C. 
Radix Cliinae. Freind. 
Dry Mahogany. L. . 

Gallx. Freind. 
Red wood. O;?^. ^yn^r. It. Box wood. Oxf. 

Soc. Ward. C. , 

Logwood. Oxf. Soc. 
Oak, dry, but of a very found cl6fe texture 
Oxf. Soc. 

D^. tried another time. Oxf. Soc. 

Do. found dry. Ward. 

Do. dry. Cotes. 

Do. dry, Englifh. Z*. , 

Oak of the outfide fappy part, fell'd a year 
fince, Oxf. Soc. 

D». Reynolds. 

Do. very dry, alnioll worm-eaten. Oxf 
Soc. . . 

Dry Wainfcot. L. 
Beech meanly dry. Oxf. Soc. 
Maftic (qu. if the wood or gum). J. C. 
Afh dry about the heart. Oxf. Soc. 

Do. dry. Cotes. 

Do. meanly dry, and of the outfide lax 
part of the tree. Oxf. Soc. 
Elm dry. L, , 

D°. Reynolds. 



1. 200 
1. 1 79 
1.177 
T.128 
1.041 
o.8op 

I.12f 

1. 071 

i.o(>3 

1.034 

1.031 
0.P13 

0.P32 

o.pap 
0,927 
0.925- 
0.905 

0.870 
0.801 

0.747 
0.854 

0.849 

0.8+5 
0,800 

0-734. 
0.800 

0.768 

D°, 
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D°. Oxf. Soc. C. ... 0.600 

Rad. Gentianae. Freind. . , . 0.300 

Cortex Peruvianus. Freind. . . 0.734 

Crabtrec meanly dry. Oxf. Soc. . o.vdf 
Yew, of a knot or root 16 years old, Oxf. 

Soc. . . . , o.y6o 

Maple dry. Oxf. Soc. C. , . o.7f f 

Plumtree dry. J. C. . . , 0.66^ 

Fir, dry yellow. L. . . . 0.6^7 

Dry white Deal. L. . . , o.fdp 

Lignum Abietin. Freind. , . o.fff 

Fir dry. Cotes. . , . . o.ffo 

Do. Oxf Soc. . . .0.5-45 

Walnut tree dry. Oxf. Soc. . 0.63 1 

Cedar dry. Oxf. Soc. . . . 0.613 

Juniper wood dry. J.C. . . o.fft* 

Saflafras wood. J.C. . . . 0,482 

Cork. Cotes. . . .. 0.24.0 

D^ y. C. . ... 0.237 

Dr. Jurin has obferved in the Thil. Tranf. 
N«. 3<>p. that the fubftancc of all wood is fpe' 
cifically heavier than water, fo as to fink in it, after 
the air is extraded from the pores and air-veflels of 
the wood, by placing it in warm water under the 
receiver of an air-pump ; or if an air-pump cannot 
be had, by letting the wood continue fome time 
in boiling water over a fire. The feveral wei^^hts 
therefore above given muft be looked upon as the 
weights of the concrete bodies, in the condition 
they were, before the Air was either forcibly got 
out, or the water driven into the fmall hollows: 
and both thcfe confiderations may have their ufc 

Ppp as 
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as notwjthftanding that the fpecific weights of the 
folid particles are truly heavier than water, we fhall 
from the weights of the bodies as they are now com- 
pounded, be enabled to make fome judgment of 
their porofity, fo far as they may be penetrable by 
water or other fluids. 



TABLE VIII. 
Of Animal Parts* 



MANATI Lapis. Boyle. 


• * 


2.8(J0 


Do. another. Boyle. 


f 

• • 


2.330 


Do. a fragment of. Boyle. 


« , 


2.290 


Do. J. C. another from Jamaica. Boyle 


2.270 


Pearl, very fine Seed, oriental. 


Boyle. V. 




12. a. 


. 


2.750 


Do. a large one, weighing : 


106 grains. 




Bojie V. 7. ^. 


* • 


2.5-10 


Murex Shell. j^.C. 


^ ^ 


2.5-90 


Crabs Eyes artificial. Bojle. 


• « 


2.480 


Do. native. Boyle. 


• • 


i.8po 


Os ovinum recens. I<retnd. 


• • 


2.222 


Oyfter Shell. J. C. 


, , 


2.092 


Calculus humanus, juft voided. 


'Davles. 


2.000 


Do, Boyle. V. 7. ^. 


* 


. 3. 76^0 


Do. Boyk. . . . 


, 


1.720 


Do. Cotes. 


, ^ 


1.700 


DO. Boyle. V. 7. i>. 


, 


1.690 


D°.J.C. 


• 


. 1.664 


IT. 'yjavks. 


, 


1.65-0 


D^ Boyle. 


» 


1.470 
D°. 



D°. 
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J, C*. • • « 

'Davtes. 

y.c. . . . 

Rhinoceros Horn. Bojle. 

The top part of one. J. C. 

Ebur. Freittd. 

Ivory. Boyk. 

D". dry. Oxford Soc. C. 

D". Ward. 

Unicorn's Horn, a piece. Boyle. 

Cornu Cervi. Freind. 

Ox's Horn, the top part of one. J.C. 

Blade bone of an Ox. J. C. 

A ftone of the Bezoar kind found with 

four others in the intcftines of a mare. 

Edw. Bailey M.T). of Havant in 

Hampfhire. See Philofoph. Tranfa^. 

No. 481. ..... 

Bezoar ftone. Boyle. 

D°. a large one. 'Davies. 

D°. being the kernel of another. Boyle. 

Y.%. a. . 
D". a fine oriental one. Boyle. 

tv/o weigh'd fcparately. T)avies. 

Cotes. 

Boyle. 

Do. Boyle. 

A ftone from the Gall-bladder. Hales. 

Blood human, the globules of ir. Jurinby 

calculation. 

D". the Craffamentum of. Jurin from 

Experiments. 
D«. T)avies. 

Pp p 2 



D°. 
D°. 
D^ 



1433 

1.240 
1.990 

1.242 

1.P17 

I.82(J 

1.823 
1.910 

i.87f 
1.840 

I.6f6 



1.700 
1.640 
1.5-70 



f3o 

5-04 

J 00 

480 

340 
220 



1. 126 

1.086 
1.084. 



[466 ] 

Do. from another Experiment, yurin 
Sanguinis humani cuticula alba. Navies 
Human blood when grown cold. Juran 
The fame as tunning immediately from 

the vein. Jut in. 
The ferum of human blood. Jurin. 
Do. 'Davies. 

Ichthyocolla. Vreind. 

A Hen's Egg. 'Davies. . . 

Milk. y.c. C. 

Lac caprinum, Mufschenhr. 
Lac. Freind. .... 
Urine. J.C. C. 
Id. Freind. 



1.082 
i.of6 

I.Off 

I -05-3 
1.030 

1.026 

I. Ill 

i.opo 

I.03I 

i.oop 
o.p6o 
1.030 

I.OI2 



Manati Lapis is faid to be a ftone, found in 
the head of the Manatee, or Sea- Cow of the Wejl- 
Indies, SccRay's Synopfis methodicaAnimalium ^a- 
drupedum S'C. Lond. i^p^. 8°. Thefe Stones and 
Pearls are the hcavieft of all the animal produdions 
we are acquainted with. 

Dr. Jurin has obferved, Thil. Tranf. No, 36^. 
that, in examining frefh Human Calculi whilft they 
were ftill impregnated with Urine, he had met fuch 
as exceeded the weight of fome forts of burnt 
earthen ware and alabafter, and approached very 
near to that of brick, and the fofter fort of paving 
ftone; which I have myfelf alfo found to be true. 
Whereas thofe who have made their experiments 
upon fuch Calculi, as had moft probably been a 
confiderable time taken out of the bladder, and had 
confequently loft much of their weight, by the 
evaporation of the urine, with which they had at 

firft 
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firft been faturatcd, have found thofe Stones commonly 
to have been but about one half part, and fomeof them 
no more than a fourth part, heavier than an equal bulk 
of Water. From whence it has been too haftily 
concluded, that thefe Stones have very improperly 
been called by that name, as not at all approaciiing 
to the Specific Gravity of even the lightcft real 
flones that we have any account of. 

The Calculus Hummus and Animal Bezoar ap- 
proach nearly to each other in their Specific Gra- 
vity. 

Mr. Boyle has taken notice of the great difference 
td be found between the gravity of the true and the 
factitious Crabs-eyes. It is ftrange that the faflitious 
fhould be made of fuch materials as can bring them 
fo near to the mean gravity of true ftoncs : and 
this confideration may deferve the attention of thofe, 
who may think that any praticular dependence is to 
be had upon the ufe of thefe bodies in medicine. 

Dr. Jurin was the firft who carefully examined 
the Specific Gravities of the different parts which 
compofe Human Blood i and his experiments were 
performed with the greateft accuracy. It may be 
obferved, that the Blood is, by an eafy analjjis <Xi- 
vided \mo Serum and Craffamentum i zTnAxhtCraJfa- 
mentum 2i^i\n into the Glutinous and the Red globular 
parts, whofc Specific Gravities are the greateft. It 
had before thefe experiments been the general re- 
ceived opinion, that the globules of the Blood were 
lighter than the Serum ; and this indeed feemed to 
follow from Mr. Boyle's Experiments in his Natural 
Hiflory of Human Blood i from which he deduced 
the Specific Gravity of the mafs itfelf, to be to that 

of 
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of Water as 104,0 to 1000, and that of the Serum 
alone to be to the fame as 1 15)0. And thefe num- 
bers 104,0 and 1 1 90 had accordingly, till Dr. '^urin 
re-examined the affair, been conftantly taken to re- 
prcfent the true gravities of Human Blood and its 
Serum refpeftively. See Dr. Jurin's differtation in 
Pkil. Tranf. N°. 361. 

Milk is made by Dr. Freind to fall more ftiort 
of the Gravity of Water, than it is made to exceed 
the fame by J. C. Polllbly this difference might 
arife from the Milk's being taken in one cafe warm 
from the cow, and in the other after it had flood 
fome time. 

TABLE IX. 

Of Salts, 

MERCUniUS dulcis bis fublim. Mufsch. 12.353 
Mercurius dulcis, Freind. . . H-J^S 

Id. ter fublim. Mufschenbr. . . 9.882 

Id. tcrtio fublim. Item Panacea rubra. 

Freind. . • • • 9-37^ 

Id. quater fublim. Mufschenbr. Item 
Turpethum minerale. . • 8.235" 

Id. 4?o fublim. Item Turpeth mineral. 
Freind • • • .7-810 

Sublimat. corrofiv. Mufschenbr. • 8.000 

Id. Freind. . . - • 6o4f 

Cinisclavellatus, fordibusfaleque fuo neutro 
quodam (quod fere fcmper magis vel 
minus in cinere illo reperitur)dcpurgatus. 

Fahrenheit. . • • • 3 • ^ ' ^ 

Sal illud neutrum. Fahrenheit, ■ i-^^z 

2 Saccharum 
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Saccharum Saturni. Item fal Nitri fix, 

Mufschenbr. 

Eadem. Freind. 

Magifterium Coralli. Item Pulvis fympathe 



Mufschenbr. 
Mufschenbr. 



ticus. Freind. 
Tarrarum vitriolatum. 

Id. Freind. 
Sal mirabilc Glauberi. 

Id. Frtind. 
Tartarum emcticum. Mufschenbr 

Id. Freind. 
Sal GemmjE. Newton. C. 
Nitrum. Fahrenheit. 

Nitre. Newton. C. 

Id. Freind. 
Sal Guaiaci. Item Sal enixum. Item Sal 
prunellas. Item S. Polychreft. Mufsch 

Eadem omnia. Freind. 
Sal maritimum. Fahrenheit. 
Cremor Tarrari. Item Vitriol, alb. Item 
Vitriol, rubefad. Item S. Vitriol. Mufsch 

Cremor Tart. Item Vitriol, alb. Freind. 
Vitriol Englifh, a very fine piece. Boyle 

D°. Danrzick. Newton. C. 
Alumen. Fahrenheit, 

Alum. Newton. 
Sal chalybis. Freind. 
Borax. J. C. . , 

D^ Newton. C. . . 

Vitriol urn viride. Item 
Ircm S. Vitriol, alb. 
Saccharum albifs. Fahrenheit 
Mel. Vtllalpandus, 



Calcanth. 
Freind. 



rubefaft 



id, Qhetaldus i-%. Honey, Cotes. 



2.74^ 
2.600 

2.231 

2.2p8 
2.186 
2.246 
2.132 
2.246 
2.077 
2. 143 
2.1 yo 

I. poo 

1. 671 

2.148 
2.030 
2.125' 

I. poo 

1.796 

1.880 

1.71^ 
1.738 

1.714 

1-733 
1.720 

1.714 

1.671 
i.6o6i 

I.fOO 

i.4fo 
Sal 
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Sal volatile Cornu Ccrvi. Mufschenb. . i.49<> 

Id. Fretnd. . . . .1.421 

Sal Ammoniac, purum. Item Ens Martis 

femel fublimat. Mufschenb. . . i.4,f^ 

Eadem. Fretnd. . . . 1.374 

Ens Maitis ter fublimat. Mufschenb. . 1.269 

Id. Ereind.. . , . , . 1.233 

Moll of the experiments in the ninth table arc 
taken from l^s. Freind, who weigh'd the Salts in 
Spirits of Wine, and rcgifter'd the proportional gra- 
vity of the Salts to the Spirits. But the misfortune 
is, that the gravity of the Spirits of Wine he made 
ufe of is not regifter'd : fo that the experiments can- 
not with certainty be reduced to the common 
ftandacd of Water. He has delivet'd the gravity of 
Spirits of Wine to be 0.818, and that of Spirits of 
Wine rectified to be 0.78. I have fuppofed the 
Salts to be weighed in the laft, as being the fitteft 
for the purpofe : but which he really ufed can only 
be conjedured. 

There appears indeed to be a way to difcover the 
weight of the Spirits of Wine, in which Dr. Freind 
weighed his Salts : for he weighed 60 Grains of 
Mercury, both in Water and in Spirits of Wine, and 
the Jofs of its weight was refpedively \\ Grains 
and 2|. Now the gravhies of thefe Fluids muft be 
in the fame proportion, and this would give for the 
weight of the Spirits of Wine 0.627, which is 
much too little for the weight of his own rectified Spi- 
rits tho even that is lefs than what is afligned by any 
other author. So that, upon the whole, nothing 
can really be concluded ftom this experiment j and !t 

muft 
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miuft be allowed befides, that 60 Grains of Mer- 
cury take up too fmall a bulk in thefc Fluids, to 
have their gravities determined with any exaftncfs 
thereby. 

As ProfefTor Mufschenbroek has given in his table 
the fpecific weights of many of the fame falts 
which arc mentioned by Dr. Freind, but which dif- 
fer confidcrably from the weights above fet down, 
as refuiting from the Dodot's experiments, I have 
alfo tranlcribed the ProfefTor 's numbers from his 
own table. Thefe do not however appear to mc 
to be derived from new or differing experiments, 
but from the very fame related by Dr. Freind, only 
computed from the fuppofition of a heavier Tort of 
Spirits of Wine, whofe fpecific gravity is fuppofed 
to have been 0.823. The gravity of the Sublimate 
eorrofive, fet down 8.000, I take to be a miftake, 
made by the writing down its comparative weight to 
that of the Spirits themfelves, inftead of the water to 
which it fhould have been referred. 

It requires great care and attention to take the 
Specific Gravities of Salts with fufficient accuracy. 
They dilfolve in Water, and in fome degree in ali 
Fluids that partake of the nature of Water. If 
therefore Spirits of Wine arc made ufe of for this 
purpofe, they ought to be highly rectified, their own 
gravity accurately afcertaincd, and their degree of heat 
fhould bcpreferved uniform. For as this Fluid rare- 
fies much fafter than Water docs, a fmall difference 
of heat would fenfibly afFecl: the gravities of the Salts 
to be determined by ir. And perhaps Spirit of Tur- 
pentine were a more proper Fluid to be employed 
oji thefc occafions. 

aqq It 
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It is remarkable, that Tartar vitriolat. Sal 
Gem. Sal mirabile, Sal maritimumy Nitre y ^c. 
being Salts compofcd of different Adds and an' 
Alkaline Salt, fliould fo far exceed in gravity 
the Vitriolic Salts, compofed of the moft heavy 
Acid and a metallic Earth. Is not this owing to 
its forming iefs folid Chryftals, and to its contain- 
ing large quantities of Air concealed in its Pores? 

The great difference in the weight of the Mitrey 
in the fcveral experiments ai Fahrenheit, Newtoriy 
and Freind, may polTibly be owing to the quantity 
of its concealed Air. 

TAB. X. 



Of Fluids. 
MERCURY. Ward. C. (Sec Tab. I. among 



the Metals.) 
Oleum Vitrioli. Fahrenheit. 

Oyl of Vitriol. Newton C 
Spiritus Nitri Hermeticus. Freind. 

Id. Mufschenb. 

Lixivium cineris clavellati, fale quantum 

fieri potuit impregnatum. Fahrenheit. 

Id. alio tempore praeparatum. Fahrenh 

Oil of Tartar. Cotes. Ol. Tartari per dc 

liquium. Mufschenb. 
Spiritus Nitri, cum Ol. Vitrioli. Freind 

Id. Mufschenb. 
Spiritus Nitri communis. Item, Bezoardi 
cus. Freind. 



14.000 
1.8775* 
1.700 
1.760 
1.610 

i.f7i3* 
1.5634* 

1.440 
1.338 

1.410 
Spirit 
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Spirit of Nitre. Cotes. Item Sp. Nit. 

Bezoardicus. Mttfschenh. - . i-gif 

Sp. Nitri. Fahrenheit. . . 1-2935:* 

Sp. Nitri dulcis. Mufschenb. . . 1.000 

Aqua fortis melioris notx. Fahrenheit. 1.409* 
Eadem, duplex. Freind. . . 1340 

Aqua fortis. Cotes. . . .1.300 

Eadem, fimplex. Freind . . i.ioo 

Soiutio falis comm. in aqua faturata. 

'Davies. . . . . 1.244 

Eadem, r in aquje 2,7 part, ponderis. 

'Davies. . . . .1.240 

Eadem i in aquaj 3 part. Davies. i.iiy 

Eadem, i in aquse 3 part. Freind. . i,i4(> 

Eadem, i in aquas 12 part. Navies. 1.060 

Soap Lees the ftrongeft. Jurin. . 1.200 

D°. Capital. Jurin. . . .1.16/ 

Spirit of Vitriol. Freind. . . 1.200 

Spiritus Salis cum Ol. Vitriol. Mufschenb. i.i5'4 

Idem, &c. Freind. . . i.i4<S 

Spirit of Salt. Cotes. Sp. Salis marini. 

Mufschenb. . . . 1.130 

Sp. Salis communis. Freind. . . 1.037 

Sp. Salis dulcis. Mufsch. . . o.pf i 

Id. Freind. .... o.Spo 

Sp. Salis Ammoniaci fuccinat. Item, cum 

ciner. clavellat. Freind. . . 1.120 

Sp. Salis Ammoniac, cum calce. Mufsch. o.pfz 
Idem cum calce viva.' Freind. . o.8po 

Sp. Cornu Cervi non redific. Freind. . J-073 
Sp. Serlci. Mufschenb. . . . i.i45' 

Sp. Urinse. Cotes. . . . .1.120 

Soiutio Salis enixi, i in aquje 5 part. 

Freind. . . ,1.100 

(^qq 2 Oleum 
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Oleum Saflafras. Mufschenb, . 1^ 1.094, 

Deccaio Gentianas. Freind. . . 1.080 

Sp. Tartari. Freind. Mufschenb. . i.o/j 

Decodlio Biftorta:. Freind. . . 1.073 

Decoiftio Sarzx. It. Ch'mx. Freind. 1.049 

Decoclio Ari. It. Sp. Salis comm.Freind. 1.037 

Oleum Cinnamomi. Mufschenb. . . 1.03 f 

O]. Caryophyllorum. Mufschenb. . 1.034 

Beer -Vinegar. Oxf. Soc. . . 1.034. 

AcctumVini. Mufschenb. . . 1.0 ri 

Id. diftillatum. Mufschenb.. . . 0.994. 

Acetum. Freind. . . . 0.97^ 
Sick. Oxf. Soc. ., . .1.033 

Sp. Ambraj. Mufschenb. . . . 1.03 1 

Sea- Water. Cotes. .' ... 1.030 

D°. fettled clear. Oxf. Soc. Ward. . 1.027 

College plain Ale. Oxf. Soc. . . 1.028 
Solutio Aluminis, i in aquae f.33 part. 
Item Solutio Sal. Amm. purif. i, et 

vitriol, alb. i, in aquae fpart. Freind. 1.024 
Laudanum liquidum Sydenham!. It.. Panacea 

Opii. Freind. . . . 1.024" 
Decodio Cort. Peruv. Item, Granatorum, 

Freind. .... 1.024 

Moil Cyder, not clear. Oxf. Soc. . 1.017 

Aqua fluviatilis. Mufschenb. . . 1.009 
Tinftura Aloes cum aqua. Item, Decodio 

Sanrali rubri. Freind. . . . i.ooo 
Rain Water. Ne'-juton, Reynolds. Common 
Water. Cotes. Common clear Water. 
PVard. Pump Water. Oxf. Soc. J. C. 
Aqua. Gheia'dus. Aqua pluviatilif.. 

Fahrenheit, Mufschenb. &c. . . i.ooo 

Aqua 
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Aqua vcl Vinum. yUlalpandus. I i.ooo> 

Aqua putealis. Mufschenb. ,■ » 0.95)5^ 

Oleum Foeniculi. Mufschenb. "» . 0.9^7 

Oleum Anethi. Mufschenb. . . 0.P94 

Aqua diftillata. Mufschenb. . . 0.^93 

Wine, Claret. Oxf. Soc. . . o.ppj 

D**. red. Ward. . . . o.cjpz 

Viiium, Tetitus. . . . 0.984 

Id. Ghetaldus. (ad aquam ut p8| ad 100.) 0.983 

Id. Burgundicum. Mufschenb. . o.pfj 

Oleum Sabina;. It. Hyflbpi. Mufschenb. o.p85 

OJ. Ambr£C. Ir. Pulegii. Mufschenb. . 0.978 

01. Menthx. Ir. Cumini. Mufschenb. . 0.975* 

Decodio SabinjE. Freind. . . o.pdo 

Infufio Marrhubii. If. Menthae. It. Abfynth, 

Freind. . . . ^ . 0.950 

Ol. Nucis Mofchatae. Mufschenb. . 0.948 

Ol. Tanaceti. Mufschenb. . . 0.94^ 

01. Origani. It. Carvi. Mufschenb. . 0.940 

Elixir Propr. cum Sale volar. Ir. InfuHo 

These. Freind. . . .. 0.940 

01, Spicae. Mufschenb. . . 0.93d 

Ol. Rorifmarini. Mufschenb. . . 0.934 

Linfeed Oyl. Newton. C. . . 0.932 

D^. Ward. . . . . 0.931 

Spirits of Wine proof, or Brandy. Ward. 0.927 
Sp. of Wine well redificd. Newton. C. 0.^66 
Alcohol Vini. Fahrenheit. . . 0.8 2d 

Id. magis dcphlcgmatuni. Fahrenheit.. 0.825: 
Sp. Vini. Freind. . , .0.818 

Id. reftific. Freind. . .. 0.781 

Efprit dc Vin etherc. Mufschenb, . 0.732 

Spiritus 
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Spiikus Croci. Freind. . T T 0.5)2 f 

Lamp Oyl. Reynolds. . . . 0.924, 

Oleum. Ghetaldus. (ad aquam ut 9i| ad 

lOO.)- .... 0.f)I(> 

Oyl Olive. Newton. C. . .' . 0.913 

D°. PFard. . . . .0.912 

Sail ad Oyl. Reynolds. ■, . 0.904 

Oleum. yillalpafidiiS: . , , o.5>oo 

Id. Tetitiis. . . . .0.891 

01. Raparum. Fahrenheit. . . 0.915 

Id. If. Tind. Chalyb. Mynficht. It. Tinft. 
Sulphur cum Sp. Terebynth. Freind. 

It.Huiledefemencesdcnavcts. Miifsch. o.Sfj 

Sp. Mellis. Mufschenb. . , . o.Spj' 

Sp. Salis Ammoniacicum calce viva. . o.8po 

Oleum Aurantiorum. Mufchenh. , 0.888 

Spirit of Turpentine. Newton. C. . 0.874, 

Tindt. Caftorei. Item Sp. Vini camphorat. 

Freind. . . . . 0.870 

Oyl of Turpentine. Boyle Y. 22. a. . 0.864, 

01. Terebynth. treind. , » 0-795 

01. Cera?. Mufschenh. ; : , 0.831 

Tindura Corallii. Freind. I . 0.828 

Aqua coda. Freind. - . . 0.75^0 

Air. Newton. C. '. . . . o.ooi 2 j 

Aer Trincip. Edit. 3. p. ^12. Aer juxta 
fuperficiem terra: occupat quafi fpatium 
%fo partibus majus quam aqua ejuf- 

dcm pondcris. . . 1 0.00118 

The fame, by an experiment made by the 
lateMr.FrancisHauksbeeF.R.S. when 
the barometer flood at 29.7 inches. 

See Thyjico Mat hem. Exp. pag, 74. 0.00113 
4 As 
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As to the abfolutc weight of water with which 
all the other bodies arc compared in thefe Tables, 
Mr. Boyle tells us in his Medicina Hydroftatica, 
printed in the new Edition of his Works, V. 19. h. 
that he had found by his own experiments, that a cubic 
inch of clear water weighed 25(> 'troy Grains. And 
Mr. Ward of Chefler, who afterwards purfucd tliis 
alfair with great accuracy, determined that a cubic inch 
of common clear water did weigh by his tryals 
2f 3.18 like Troy Grains, or o.5'2745'8 decimals of 
the Troy Ounce, or o.^jZ6^y of the Ounce Aver- 
dupois, agreeable to what Mr. Reynolds had for- 
iiieriy deliver'd, who found the inch cubic of Rain 
Water to weigh by his experiments 0.579035 deci- 
mals of the fame Averdupois ounce, differing from 
the other only 0.000339 parts. 

But, as the accuracy of all the experiments in 
thcfc tables depends upon the identity of the 
weight of Common Water, it may not be improper to 
afccrtain that point by a Note taken from Mr. 
Boyle's Medicina Hydroftatica, V. 18. h. where he 
cxprclVes himfelf in the following manner. 

" It fpecioufly may, and probably will be 

" objeacd, that there may be a great difparity 

" betwixt the liquors that are called, and that de- 
" fervcdly, Common Water. And fome travellers 
*' tell us from the prcfs, that the water of a certain 
" eaftcrn river, which if I miftakc not is Ganges, 
" is by a fifth part lighter than our water. But' — - 
" having had upon feveral occafions the opportunity 
" as well as curiofity to examine the weight of 
" divers waters, fome of them taken up in places very 

" dilhnc 
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<' diftant from one another, I found the difference 
** between their fpccific gravities far left than almoft 
" any body would cxpcd. And if I be not much 
" deceived by my memory (which I muft have 
" recourfc to, bceaufe I have not by me the notes 
*' I took of thofe trials) the difference between 
" waters, where one would cxped a notable difpa- 
" rity, was but about the thoufandth part (and 
'■ fomctimes perchance very far Icfs) of the weight 
*' of cither. Nor did I find any difference con- 
*' liderable in reference to our queflion, between 
" the weight of divers waters of different kinds, as 
" fpring-water, river water, rain-water, and fnow- 
*' water; though this laft was fomewhat lighter 
" than any of the rcH. And having had the curio- 
" fity to procure fomc water brought into Englandy 
" if I much milremembcr not, from the river 
'* Ganges irfelf ; I found it very little, if at all, 
" lighter than fomc of our common waters." 

The heavicfl fluid we are acquainted with, next 
to MercurYy is Oyl of Vitriol, or water impregnated 
with the Vitriolic Acid in the higheft degree we 
can obtain it, being almoft double the weight of 
Water. 

The next is probably the faturated folntion of 
the Jix'd Salt of Vegetables •■, beiiig a ponderous 
Salt, and dillblving freely in Water. 

The next to this is Spirit of Nitre. Spirit of 
Salt is lighter, and inferior in weight to the fatu- 
rated Jblution of Salt itfelf 

It is obl'crvable, that juariue or comwon Salt 
and Nitre differ little in gravity, contrary to the 
jiature of their Spirits. 

The 
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The feveral folutions of common Salty if accu- 
rately repeated, would fhew in what proportion 
the gravities of fluids increafe, upon the addition 
of Salt: and that Sea-Water does not contain one 
twenty-fourth part of Salt, 

I have omitted in this table the three animal 
fluids, Milk, Serum of Blood, and Urine, as the 
fame may be feen before in the Zth table, that of 
animal parts 5 but it may be noted hi general that 
the fpecific gravity of all thefe fluids is nearly the 
fame as that of Sea Water. 

There are in Dr. Freind'% table feveral deco£iions 
of Plants, which I have infertcd, altho' they arc 
not I think of much ufe, nor greatly to be de- 
pended upon. Several of them arc lighter thaa 
common Water, in contradiction to Dr. Jurm's ob- 
fervation, that Vegetable 'Parts are all heavier than 
Water : But it is probable thefe Experiments were 
made before the T^ecoBions were reduced to the 
temper of Common Water. 

What is meant by the Aqua coSia of Dr. Freind 
in his table, I cannot imagine ; not having any idea 
of fuch a change by boiling or otherwife, as can 
deprive common water of a full fourth part of its 
weight. 

Since the denftty of the Air is as the force by 
which it is compreflTed, it follows that the weight 
of any portion of Air muft vary in the fame pro- 
portion with the weight of the whole Atmofphere : 
which in our climate is not Icfs than one tenth of 
the whole weight, allowing the Barometer to vary 
from 28 tp 31 Inches. 

R r r Again, 
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Again, by an experiment of the late Mr. Hauksbee's 
in his Thyf. Mechan. exp. pag. 170. the denfity of 
the air vaiies one eighth part between the greateft 
degree of Heat in Summer, and that of Cold in the 
Winter Seafon. So that the Air, in a hard froft 
when the Mercury ftands at 3 1 inches, is near a 
fifth part fpecifically heavier, than it is in a hot day 
when the Mercury ftands at 28 inches. 

TAB. XI. 

From Monf. Homberg and John Cafpar 
Eifenfchmid, of the proportion ofthefpecific 
weights of certain fluids in the Winter to the 
weights of the fame in the Summer Seafon. 



Mercurius 
Aqua pluvialis 
Aqua fluviatiUs 
Aqua diftillata 
Spirit. Vitriol. 
Lac bubulum 
Aqua marina 
Spir. Salis 
Acetum 
OJ. Vitrioli 
01. Terebynth. 
Aqua fortis 
01. Tartaii 
Spir. Vini 
Spir. Nitri \ 



1.C0479 
1.00809 
1.00811 
1.00815 
1.01272 
1.01316 

I.OIJfl 

1. 01467 
i.oiiSoo 
1.02131 
1.02141 
1.02(^37 
1.03013 
1.03125' 
i«04386 
The 
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The Oyls of Olive and fweet Almonds congeal- 
ing with the cold, could not be examin'd by the 
Araometer in the winter feafon. 

According to this table, the increafe of the fpecific 
weight of common water in the winter above its 
weight in the fummer,is not more than about the one 
hundred and twenty-fourthpartof the whole j which is 
little more than halfofwhat V^ofeffot Mufscl)eni>r0ek 
has elfewhere accounted the fame, deforte qu' unpied 
cubique Rhenan d'Eau, quipefe environ 64. livres en 
EtCjfe trouvera etre en Hiver deprefque 6^ li-vres. 
EJfai de T^hyfique p. 424. but fure this difference 
is much too great. 

Notwithftanding that all fluids arc condenfed by 
cold, it is only till fuch time as they are ready to 
freeze ,• for upon the freezing they immediately ex- 
pand again, fo as for the ice to be lighter fpecifically 
than the fluid of which it is formed, and to fwim 
in it: MuJ'schenbroek gives the fpecific weight of 
lee to be to that of Water commonly as 8 to p. 
La pefanteur de la Glace ejl ordinairement a celle 
de I'EaUf comma B a ^. pag, 441. I am not ac- 
quainted with any other accurate experiments upon 
this fubjeft, and it is hard to get ice in which 
there are not large bubbles of air included. 

The Thilojophical Society at Oxford^ together 
with their Tabic of Specific Gravity already fo often 
mentioned in the foregoing pages, communicated 
befides at the fame time, to the Royal Society ^ 
another Table of a grolfer nature indeed, but 
which being printed in the fame Number 169. of 
the Thilojbpkical TranJaSiions, and appearing to 
be of ufc for many purpofes; I have thought 

Rrr2 the 
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fthefame not improper to be here alfp tran- 
cribed. 

Of the weight of a cubic foot of divers grains 
&'c, tried in a veffel of well-feafond Oak^ 
whofe concave was an exoB cubic foot. 

The following bodies were poured gently into 
the veflel, and thofe in the firft 12 experiments 
were wcigh'd in fcales turning with two ounces 5 buc 
the laft 7 were weighed in fcales turning with one 
ounce. The pounds and ounces here mentioned are 
Averdupois weight. 

1. A foot of Wheat (worth 6s.sl bufhel). 47 & 

2. Wheat of the beft fort (worth 6 s. 4^. 
a bufliel). Both forts were red Lammas 
Wheat of laft year. . . . 48 4 

5. The fame fort of Wheat mcafured a fe- 
cond time. .... 

4. White Oats of the laft year. 

The beft fort of Oats were id in a 

bufhel better than thefe. 

y. Blew "Peafe (of the laft year) and much 

worm-eaten. . . . , 

<S, White 'Peafe of the laft year but one 

7. Barley of the laft year (the beft fort fells 
for IS. 6d.'va.7i quarter more than this) 

8. Malt of the laft year's Bar ley y made 2 
months before. . . 

p. Field Beans of the laft year but one. . 

10. 



48 
29 


2 

6 


49 

fO 


12 
3 


41 


2 


30 
50 


4 
S 
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lo. Wheatcn Meal (unfifted). : 

ir. Rye Meal (unUfted). 1. 

12. Vamp IfaUr. . ; ; 

13. Bay Salf. , . . 

14. White Sea Salt. : 
If. Satti^. 

16. Newcaftle Coal. 

17. Pit Coaly from Wednesbury 63 j but 
this is very uncertain in the filling the 
interfticcs betwixt the greater pieces. 

18. Gravel. . . . . 

19. Wood JJhes. : 



28 

8f 
67 12 



o 

4 
& 

I 

12 

4' 



dj o 

109 s 

58 5 



Of the fame nature is alfo the following account 
of The difference of the weight ofjome Liquors 
upon the Tunn compared to Rain Watery from the 
Experiments made formerly by Mr. Reynolds in the 
tower of London^ and communicated to the Royal 
Society, with his others before-mentioned, by Mr. 
Smethwick, July 7. 1670. 

ife 5 Averdup^ 



Mufcadine Wine was 


found heaviei 






than Rain Water 


^ 


. II 


2. 


Milk 


* • 


. 8 


4 


Sherry 


• 


. 5 


3 


Ale : 


•■ 


. 5 


2 


Canary Wine :, 


• • 


S 


S 


Small Beer 


• 


, I 


3> 



White Wine was found lighter than 
Rain Water 



I 2 



Rhenifh 
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ife 5 Averdu^. 

Rhcnifh Wine . • i 4 

Ciarct . 1 . . I <j 

Sallct Oyl ,. . . . 21 (J 

The proportion given by this Author as the true 
one of the Anjerdupoh Pound to the Troy Pound is, 
that fourteen of the former are equal to fcvcnteen 
of the latter. 

From whence the A'verdupois Pound would be 
found equal to 6994.28 5-, and the Ounce to 437.143 
Troy Grains i which is indeed a little lefs than the 
fame have fince been determined by others; for 
Mr. Ward oiChefter gives from a very nice expe- 
riment as he calls it, of his own, that one pound 
Averdupois was equal to 14 ounces 1 1 peny weight 
and If I Troy Grains ^ or to 6999^, and confe- 
quently the ounce Averdupois to 437.47 of the 
fame grains. And feveral Gentlemen of the Royal 
Society-, who very carefully on xz April ly^i. exa- 
mined the original ftandards of weights kept in the 
Chamberlain's Office of his Majesty's Exchequer^ 
found, upon the medium of the feveral trials which 
they made with thofe ftandards, that the Tound 
A'verdupois was equal to 7000.14, and the Ounce 
Averdupois to 437.5" i Troy Grains. Thil. Tranf 
N'. 470. 

I (hall conclude thefe papers with the two Tables 
from Marinus Ghetaldus mentioned in the begin- 
ning, which I here tranfcribe, with an account of 
fome of their ufes, in his own words. 
4 

Ad 
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Ad comparandura inter fe duodecim corporum genera, 
gravitate^ et mugnitudine Tahella* 
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^aro, exempli gratia, quam habet rationem in 
gravitate plumbum ad aurum. Intelligatur plum- 
hum, quoniam levins efi auro, gravitatem habere i, 
et in linea plumbi, in prima columna nominata, fub 
iitiilo auri, quaratur auri gravitas, ea erit i\^. 
'Plumbum igitur ad aurum rationem habehit in 
gravitate ut i, ad \~^. Si enim fumantur duo cor- 
pora magnitudine aqualia, unum phimheum alterum 
aureum. Jit autem plumbei corporis gravitas i, au- 
rei erit i-||-; quare corpus plumb eum ad corpus 
aureum ejufdem magnitudinis rationem habebit in 
gravitate ut i, ad ii|. Comparantur autem inter 
J'e genera diverj'a gravitate, in corporibus magni- 
tudine aqualibus. 

Rurjus, quaro quam habet rationem irt gravitate 
aqua ad argentum vivum. Intelligatur acfua, ut 
levior argent o vivo gravitatem habere i, et in 
linea aqua-, fub titulo argent i vivi, queer atur ar- 
gent i vivi gravitas, ea erit i^-f; aqua igitur ad 
argentum vivum rationem habebit in gravitate ut 
I, ad 134. 

Contra, quaro quomodo fe habent in magnitudine 
aurum et plumbum. Intelligatur aurum, quoniam 
gravius eji plumbo, magnitudinem habere x, et in 
linea plumbi, fub titulo auri, quaratur plumbi mag- 
nit udo, ea erit i\^i aurum igitur ad plumbum fe 
habebit in magnitudine ut i, ad i~j: fi enim fu- 
mantur duo corpora aque gravia, unum aureum, al- 
terum plumbeum, fit autem corporis aurei magni- 
tudo I, plumbei erit ii.| ; quare corpus aureum ad 
corpus plumbeum ejufdem gravitatis fe habehit in 
magnitudine ut 1, ad i-i-|. Comparantur autem in- 
ter fe genera diverfa magnitudine, in corporihus aque 
gravwus. 
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Altera, ad compararJum inter fe dnodechn corporutn 
genera, gravitate, et magnitudine., Tahella. 
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§lnaro exempli gratia^ qtitsnamfit ratio ingra- 
'vitatet ^i^^i ^^ argenttim. Intelligatm aumm quo- 
niam graviusefi arger,to-,gra'-oitat era habere ioo> et 
in linea aitri, jiih tttulo argentic reperietur argenti 
gravitas ^^y, auritm igitur ad argentum rationem 
habebit in gravitate ut loo, ad f+j-y- ^i enimfti- 
rnantur duo corpora^ magnittuline aqualia, umim 
aureum. alterum argenteumy Jit autem atirei corpo- 
ris gravitas 100, erit argent ei f^y-? ; quare corpm 
aureum ad corpus argentetim ejiifdem magnitndinis, 
rationem hahehit in gravitate y ut loo, ad 5'f7-f. 

{Sluaro, quomodo fe habet in gravitate acjua ad 
vinnmi quoniam aqua gravior eft vino^ intelligatnr 
ejus gravitas loo, et qu:ninm in lima aqua, fub 
tituh vini, datur vini gravitas pSj, aqua ad vi- 
num fe habebit in gravitate, tit lOO, <2^p8-|. 

Centra quaro quomodo fe habent in magnitudine 
argentum, et anrnrn. Ir:tcil!gatnr argentum ut levins 
aiiro, magnitudinent habere lOo, et in linea auri, 
fub titulo argent i, Mi<sratiir auri magnitudo, ea 
erit 54ff> a'tgentum igitur ad atiniynfe habebit in 
magnittidine, ut loo, ad ^\>f^. Si enim Jumantur 
di.o corpora aque gravia, unum argent eum, alterum 
aureum, fit autem argent ei corporis magnitudo iqo, 
erit anrei 54.II ; c^uare corpus argent eum, ad corpus 
anreu??! ejitfdtm gravitatis,fe habebit in magnitudine, 
ut 100, ad f-f-Jy. 

C^taro dtnique, quomodo fe habent in magnitudine 
aqua et argentum vivum. Quoniam aqua levior ejl 
argento vivo, inielUgatur ejm r/iagnitudo 100, et 
in Uvea argenti vivi, fub titulo aqua, c^uaratur 
argenti vivi magtntudo, et reperietur /j^, aqua 
igitur ad argentum vivum [s hahshit in masnitti- 
dine, ut loo^ady X^ 

f I N I S. 



